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REPORT  OF  THE  GOVERNMENT  ENTOMOLOGIST 
FOR  THE  YEAR  1895. 

The  Honourable  the  Secretary  for  Agriculture  : 

Sib, — I  have  the  honour  to  present  herewith  a  report  on 
my  work  as  Entomologist  from  the  date  of  my  arrival  at 
the  Cape,  August  22nd,  1895,  to  the  close  of  the  year. 
Covering  as  it  does  the  work  and  observations  of  but  little 
over  four  months,  this  report  is  neither  so  full  nor  valu- 
able as  I  hope  to  make  its  successors. 

In  submitting  this  report,  I  desire  to  render  acknow- 
ledgment to  Mr.  L.  0.  Howard,  Entomologist  to  the 
United  States  Department  of  Agriculture,  for  the  kind 
determination  of  several  insects  and  other  favours,  an(^  to 
Miss  E.  A.  Ormerod,  late  Consulting  Entomologist  of  the 
Royal  Agricultural  Society  of  England,  for  several  letters 
of  encouragement  and  advice.  Likewise,  my  thanks  are 
due  to  Mr.  L.  Peringuey,  Acting-Curator  of  the  South 
African  Museum,  for  the  unreserved  use  of  his  private 
library  and  collections  with  those  of  the  Museum  under 
his  charge,  and  for  much  invaluable  entomological  infor- 
mation, of  which  his  extended  residence  in  the  Colony  has 
made  him  the  possessor.  The  insect  collections  at  the 
Museum  are  well  nigh  indispensable  to  me  as  entomologist, 
and  their  distance  from  the  Department  building  is  much 
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to  be  regretted.  I  also  desire  to  thank  the  members  of  the 
Board  of  Horticulture  for  the  aid  they  have  afforded  me 
in  the  execution  of  my  duties,  and  the  numerous  corre- 
spondents, particularly  Mr.  Wm.  Boe,  of  Graaff-Reinet,  who 
have  forwarded  me  specimens  of  insects  and  information 
of  their  attacks. 

This  being  my  first  report,  some  mention  may  be 
expected  of  the  policy  which  I  intend  to  pursue  in  my 
work.  In  this  regard,  I  beg  to  state  that  my  intentions 
are  to  undertake  the  study  of  the  principal  injurious 
insects  in  turn,  investigating  their  attacks,  and  as  far  as 
possible  personally  experimenting  with  measures  for  their 
prevention  or  destruction.  My  attention  at  first  will 
largely  be  confined  to  those  insects  injurious  to  fruit  trees, 
and  elaborate  experiments  have  been  planned  to  prove  the 
relative  value  of  the  best  insecticides  to  cope  with  these 
pests  in  this  climate.  Later  special  attention  will  be  paid 
to  the  pests  of  other  crops.  Those  of  mealies  offer  a  parti- 
cularly broad  field  of  investigation.  The  results  of  all 
observations  and  experiments  will  be  duly  published  in  the 
Agricultural  Journal^  in  the  annual  report  or  in  special 
publications. 

Respectfully  submitted, 

CHA8.  P.  LOUNSBXIRY, 

Entomologist. 
Cape  Town, 

February  18th,  1896. 


REPORT  OF  ENTOMOLOGIST. 

The  work  performed  has  been  somewhat  of  a  dual 
nature :  first,  attention  to  the  inquiries  of  correspondents 
and  routine  duties  connected  with  the  office ;  and  secondly^ 
visits  to  the  chief  fruit-growing  centres  of  the  Western 
Province  to  become  acquainted  with  the  different  districts 
and  to  learn  from  actual  observation  the  condition  of  the 
country  relative  to  injurious  insects.  A  report  will  be 
made  under  these  two  headings,  and  then  will  follow 
reports  on  the  rearing  of  beneficial  insects,  the  discussion 


of  certam  phases  of  economic  entomology  with  relation  to 
Cape  Colony 9  and  jlastly,  a  preliminary  report  on  the  leading 
froit  pests  of  the  country. 

WoEK  IN  THE  Office. 

Correspondence  and  Publicaiions. — ^Work  in  the  office  has 
occupied  no  inconsiderable  portion  of  the  time.  From  tho 
first  of  September  to  the  first  of  January,  eighty-one  in- 
quiries relative  to  injurious  insects  have  been  received. 
Of  these  sixty-nine  were  answered  direct  to  the  correspon- 
dents and  the  remaining  twelve  through  the  medium  of 
the  Agricultural  Journal.  In  addition  to  these,  which  were 
direct  replies  to  questions,  eighty  other  official  letters  were 
written.  Six  articles  have  been  contributed  to  the  Affrt- 
cultural  Journal  and  one  to  an  outside  paper.  This  last  was  a 
two-column  article  written  for  the  Worcester  Standard  and 
was  published  in  both  English  and  Dutch.  It  enumerated, 
described  and  recommended  remedies  for  {^uch  injurious 
fruit  insects  as  were  observed  while  on  a  visit  to  Worcester 
and  vicinity.  A  circular  of  several  pages  in  extent  has  also 
been  issued.  The  purport  of  this  circular  was  to  obtain 
from  viticulturalists  all  the  information  that  is  known  to 
them  concerning  the  Calandra  Beetle  {Phlyctinus  callosuSy. 
Bobem.).  This  beetle  is  e:;ceedingly  injurious  to  many 
vineyards,  and  notwithstanding  that  its  ravages  extend 
over  a  period  of  more  than  a  century  and  a  quarter,  no 
yery  satisfactory  means  for  its  destruction  has  come  into 
general  use.  1  he  almost  total  absence  of  the  insect,  how- 
ever, in  some  vineyards  following  special  treatments  gives^ 
rise  to  the  hope  that  comparatively  easy  means  to  destroy  it 
do  exist,  and  the  circular  is  designed  to  get  all  the  evidence 
possible  on  this  point. 

Collection  of  Insects. — Some  time  and  attention  has  been 
devoted  to  the  accumulation  of  a  collection  of  insects  for 
the  Department.  A  collection  is  a  very  necessary  adjimct 
to  the  office  of  a  working  entomologist  and  one  should  be 
located  where  it  will  be  readily  accessible  to  him.  Here- 
tofore,  there  has  been  no  collection  whatever  in  the  posses- 
sion of  the  Department,  and  the  collections  of  the  South 
African  Museum  are  located  too  far  distant  from  the  De- 
partment building  for  convenient  reference  on  all  occasions*. 
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Therefore,  all  insects  received  are  carefully  preserved  as  well 
as  such  as  are  collected  while  travelling  about  the  country. 
These  are  named  by  comparison  with  the  collections  of 
the  South  African  Museum.  Specimens  of  the  various 
i^pecies  of  destructive  scale  insects  have  been  mounted  on 
glass  slides  in  preservative  fluids  for  microscopic  study. 
The  slides  thus  far  added  to  the  collection,  number  above 
ninety. 

Rearing  of  Insects. — Much  more  office  time  has  been  con- 
sumed in  the  care  of  living  insects  under  study,  and  to  the 
propagation  of  certain  beneficial  species.  These  are  con- 
sidered later. 

Work  out  op  thb  Office. 

Visits  to  Fruit- Growing  Centres. — Somewhat  over  one- 
third  of  the  time  was  spent  on  work  away  from  town.  The 
greater  part  of  this  time  was  spent  in  visits  to  the  fruit- 
growing centres  of  Wellington,  Paarl,  Stellenbosch,  Con- 
stantia  and  Worcester.  These  were  visited  in  the  order 
mentioned  aud  several  days  spent  in  each.  The  visits  were 
made  with  the  kind  assistance  of  the  local  members  of  the 
Board  of  Horticulture.  They  enabled  me  to  become  ac- 
quainted with  the  leading  fruit-growers,  and  to  discover 
what  injurious  insects  were  most  abundant ;  likewise  what 
measures  were  being  used  for  the  extirpation  of  such 
insects  and  to  judge  what  superior  measures  were  applicable. 
A  report  on  the  insects  which  were  found  to  be  most 
destructive,  with  suggestions  for  legislation  to  counteract  as 
far  as  possible  the  spreading  of  these  insects  to  new  locali- 
ties and  the  introduction  of  other  pests  from  abroad,  has  been 
submitted  to  the  Board  of  Horticulture. 

Demonstrations, — In  connection  with  these  visits,  demon- 
trations  in  the  preparation  and  application  of  a  few  of  the 
most  important  insecticides  were  given  at  Wellington,  Faarl 
and  Stellenbosch.  These  were  designed  to  encourage  the 
parties  witnessing  them  to  spray  their  orchards.  At  each 
place  the  approximate  costs  of  the  ingredients  necessary 
for  the  diflfereut  insecticides  were  given  and  also  the  prices 
of  different  styles  of  pumps  suited  to  applying  the  same. 
Two  or  three  styles  of  knapsack  spray-pumps  were  generally 
exhibited  and  explained. 


Brbbdiko  of  Vedalia. 

During  the  past  two  or  three  years,  the  Australian  Bug 
{leery a  purchaai^  Mask.)  has  almost  entirely  dit^appeared  in 
the  Western  Province.  However,  it  still  manifests  itself 
to  an  injurious  extent  in  a  few  portions  of  the  Colony  and 
in  the  other  South  African  States;  and  a  score  or  more 
of  applications  for  colonies  of  the  much  famed  Vedalia 
cardinalis  have  been  received  by  the  Department,  during^ 
the  season. 

Owing  to  the  scarcity  of  the  Australian  Bug  to  feed  it 
with,  the  rearing  of  Vedalia  had  been  discontinued  by  Mr. 
C.  D.  Budd,  of  Newlands,  who  had  heretofore  generously 
supplied  a  large  number  of  applicants  in  all  parts  of  South 
Africa ;  and  for  the  same  reason  had  been  given  up  by  the 
Department.  Hence  there  was  no  source  from  which  to 
supply  applicants  during  the  present  season.  But  as  some  of 
the  applications  were  urgent,  I  undertook  early  in  November 
to  establish  a  mother-colony  of  the  lady-bird  at  the 
Constantia  farm.  To  provide  the  colony  with  food  it  was 
necessary  to  breed  the  Australian  Bug  also,  and  a  patch 
of  Wattle  grown  in  a  great  wire  cage  was  infested  with  the 
Bug.  Vedalia  to  start  the  colony  was  difficult  to  procure. 
The  fact  is,  Vedalia  has  almost  disappeared  from  the  Cape 
Peninsula;  and  what  Utile  of  the  Australian  Bug  remains 
is  held  in  check  by  other  lady -birds,  the  principal  one  of 
which  is  a  species  of  Scymnus.  This  beetle  is  slightly 
larger  than  tlie  Vedalia.  It  is  black  with  four  red  spots  on 
each  wing-case.  Its  larva  bears  a  close  resemblance  to  the 
Vedalia  larva,  but  when  full  grown  is  larger  and  not  of  such 
a  bright  red  colour.  A  number  of  the  larvsD  of  these 
lady -birds  was  collected  with  what  Vedalia  could  be  founds 
and  the  cages  stocked.  The  breeding  of  lady-birds  in  this 
manner  cannot  long  be  successful,  as  the  food  suf  ply, 
limited  as  it  must  be  to  cage-grown  food,  will  not  long 
suffice  when  the  beetles  begin  to  breed  rapidly.  No 
beetles  have  as  yet  been  taken  from  this  source ;  but  the 
most  urgent  of  the  applications  have  been  filled  by  send- 
ing lady-birds  bred  in  jurs  in  the  office  and  by  a  quantity 
collected  by  messengers. 


Breeding  of  i  )th£r  Australian  Lady-Birds. 

The  remarkubly  successful  results  which  followed  the 
importation  of  Vedalia  eardinalis  to  prey  upon  the 
Australian  Bug  [^Icerya  purchasi)^  has  led  horticulturists 
in  this  country  and  also  in  others  to  suppose  that 
similarly  successful  results  will  follow  the  introduction  of 
other  lady-birds  or  predaceous  enemies  known  to  prey  upon 
our  imported  injurious  scale  insects  and  aphides  in  their 
native  homes.  This  supposition  has  taken  strong  hold 
upon  the  fancies  of  the  fruit-growers  in  this  Colony,  and 
requests  are  constantly  received  for  lady-birds  to  prey 
upon  this  or  that  scale. 

To  meet  these  requests,  the  Government  took  steps  about 
six  months  ago  to  introduce  into  this  country  from 
Australia  such  other  species  of  lady-birds  as  were  credited 
with  being  especially  beneficial  in  their  native  land.  Mr. 
A.  C.  MacDonald,  of  the  Agricultural  Department,  was  then 
in  Australia  engaged  in  a  study  of  the  dairy  industry,  and 
to  him  the  Government  entrusted  the  commission  of  pro- 
curing colonies  of  desirable  species.  Mr.  MacDonald 
secured  the  aid  of  Mr.  C.  Fuller,  Assistant  Entomologist 
of  New  South  Wales;  and  these  two  gentlemen  spent 
several  days  collecting  the  insects.  Two  small  trees  in- 
fested with  scale  insects  upon  which  the  beetles  subsist 
were  then  secured.  These  were  transplanted  into  large 
boxes  enclosed  in  a  framework  covered  with  fine  wire 
gauze.  Within  the  cages  thus  formed,  most  of  the  beetles 
were  transported ;  but  to  insure  the  chances  of  successful 
carriage  a  third  lot  was  conveyed  m  a  large  glass  jar,  and 
were  regularly  supplied  with  scale-covered  leaves  taken 
from  other  small  infovsted  trees  brought  along  for  the  pur- 
pose. In  spite  of  all  these  precautions  and  the  careful 
attention  of  Mr.  MacDonald  on  the  voyage,  less  than  one- 
tentti  of  the  beetles  was  alive  when  Cape  Town  was  reached. 
The  survivors  were  fifty  Orcus  atistralasiee^  thirty  Rhkobius 
ventrulisj  seven  Lets  conformis^  and  one  Orcus  chalyheus. 

The  single  Orcus  chalyheus  was  a  male  and  soon  died. 
The  Or  ens  amtralasice  and  the  Hhizobitis  veniralis  were  at 
once  liberated  on  a  scale-infested  tree  in  a  glass  house, 
Iruilt  especially  for  the    breeding  of  lady-birds,    at   Mr. 


€.  D.  Budd's  estate,  Femwood,  Newlands.  Mr.  Budd 
was  absent  at  the  time,  but  the  gardener  of  the  estate,  Mr. 
J.  Wildsmith,  kindly  tendered  the  use  of  the  building  and 
generously  offered  to  see  that  the  insects  were  kept  plenti- 
fully supplied  with  food.  The  beetles  were  placed  in  the 
building  on  October  6th,  and  I  have  visited .  them  every 
two  weeks  since  to  note  their  condition. 

RtdsobtMS  veniralis,  Er. — ^This  is  a  black  lady-bird  measur- 
ing between  one-eighth  and  three-sixteenths  of  an  incb  in 
length  by  about  tli^ee-fourths  as  wide.  The  body  above 
is  covered  with  a  fine  light  pubescence  which  gives  the 
insect  a  grayish  appearance.  It  is  reported  to  be  a  general 
feeder  upon  scale  insects,  but  to  be  particularly  fond  of 
LecaninsB  or  soft  scales.  AH  that  were  liberated  dis- 
appeared within  a  few  days,  and  it  was  feared  that  they  had 
died  without  propagating.  Their  small  size,  and  the 
difficulty  of  finding  them  upon  a  tree  badly  infested  with 
Brown  Scale  (Leccmium  hesperidum)  and  almost  covered 
with  the  black  fungus  that  grows  on  an  exudation  from 
this  insect,  however,  left  some  hopes  that  a  few  might  be 
breeding  on  the  tree  unobserved,  and  these  hopes  received 
slight  assurance  on  the  3rd  of  January  of  the  present  year 
when  two  of  the  beetles  were  observed  and  many  of  the 
Lccanium  scales  were  found  to  have  been  attacked.  The 
beetles  must  have  belonged  to  a  later  brood  since  none  of 
the  old  ones  could  have  survived  so  long  a  time. 

Orcua  australusiwj  Boisd. — This  species  is  much  larger 
than  Rhizobius  ventralis  and  more  showy.  The  beetles 
measure  from  three-sixteenths  to  one  quarter  of  an  inch  in 
length  and  are  nearly  as  broad.  The  colour  is  a  bright,  deep 
blue  and  the  wing  cases  are  marked  with  six  reddish  spots, 
four  in  a  row  across  the  front,  and  the  other  two  behind, 
side  by  side.  The  principal  food  of  the  insect  is  said  to 
be  the  Bed  Scale  (Aspidiotus  aurantii)  ;  of  this  there  was 
considerable  on  the  tree  on  which  they  were  liberated,  but 
to  make  the  building  more  inviting  to  the  beetles  and  to 
render  the  subsequent  finding  of  the  insects  easier,  a  num- 
ber of  small  infested  trees  in  boxes  were  brought  into  the 
house.  The  work  of  the  beetles  was  at  once  apparent,  but 
one  by  one  they  died  off,  and  in  five  weeks  none  were  to 
be  found.    Early  in  December,  however,  a  few  small  larvae 
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were  noticed,  and  on  January  3rd,  fully  twenty  full  grown . 
laryad  could  be  counted.* 

Thus  the  chances  now  seem  good  for  securing  a  perma* 
neiit  colony. 

Zeis  conformis  Boisd. — The  Lets  conformis  is  a  slightly 
larger  beetle  than  the  Orcus  auatralastcej  being  generally 
a  quarter  of  an  inch  in  length.  It  is  yellow  in  colour  and 
bears  twenty-two  black  spots  on  the  dorsal  surface.  As 
the  beetles  grow  old  the  yellow  gradually  changes  to  red. 
Aphidid»  or  plant  lice  are  their  principal  food.  In 
Australia  they  are  said  to  be  very  useful  in  destroying  the 
Orange  Aphis  and  the  American  Blight  of  the  Apple,  and 
are  also  said  to  attack  the  Australian  Bug.  As  but  seven 
were  received,  it  was  not  deemed  advisable  to  liberate  themt 
in  a  building  until  they  multiplied.  This  they  soon  did 
and  in  six  weeks,  the  seven  had  become  seventy.  The  old 
beetles  survived  until  late  in  November  and  curiously 
enough  one  laid  a  small  batch  of  eggs  at  this  late  date. 
Over  sixty  of  the  second  brood  of  beetles  were  taken  to 
Pemwood  on  November  22nd,  and  placed  in  a  building 
similar  to  that  in  which  the  other  lady-birds  were  being 
reared.  Here  they  were  almost  daily  supplied  with 
plenteous  quantities  of  the  common  green  aphis  {Siphono- 
phora  rosce)  on  cuttings  of  sweet  pea  vines.  This  food  they 
ate  with  evident  relish,  but  few  showed  any  disposition  to* 
copulate  and  but  one  small  cluster  of  eggs  was  laid.  Fear- 
ing that  the  colony  would  be  lost,  Mr.  Budd  had  those 
seen  in  coitu  placed  on  an  orange  tree  infested  with  the 
Orange  Aphis  out-of-doors.  As  an  additional  precaution, 
a  number  were  kept  in  confinement  in  glass  jars  at  my 
office  and  fed  in  the  same  way  as  the  first  brood  had  been. 
The  difficulty  of  procuring  food  for  these  was  great  as  the 
season  was  far  advanced  and  aphides  scarce.  A  few  eggs 
were  laid  and  hatched ;  but  the  larvse  appeared  weak  and 
sickly  and  survived  but  a  short  time.  The  old  beetles, 
too,  in  spite  of  care  and  change  of  food  to  aphides  of 
different  species,  succumbed  before  the  new  year.  Those- 
at  Femwood  fared  no  better  and  on  January  3rd  not  a 
single  living  one  in  any  stage  could  be  found.     There  is 

*  Beetlen  were  seen  on  Februar)'  Ut. 


some  hope,  however,  that  those  which  were  liberated  out- 
of-doors  may  have  thrived.  None  of  these  have  been  seen 
since  the  last  week  of  December,  but  the  difficulty  of  find- 
ing a  limited  number  in  the  open  orchard  is  too  great  to 
state  positively  that  they  failed  to  breed. 

More  Lady 'Birds  to  Come.— The  endeavours  of  the  Govern- 
ment to  introduce  beneficial  lady-birds  have  Dot  ended  with 
thisone  attempt.  A  second  consignment  of  Orctia  australasicBj 
carefully  screened  in  on  a  boxed  tree  was  sent  by  Mr. 
Puller  in  charge  of  a  passenger  on  the  steamer  which 
arrived  here  December  3rd.  The  condition  of  these  when 
received  was  bitterly  disappointing,  all  but  one  being  dead. 
No  more  have  since  been  received  ;  but  negotiations  have 
been  made  with  the  Government  of  New  South  Wales  for 
sendings  of  Orcus  chalt/beuSy  Orcus  australasiee  and  Lets 
conformis  and  colonies  of  these  may  now  arrive  on  any 
steamer  from  Australia.  The  labour  involved  in  collecting 
and  forwarding  these  lady-birds  is  considerable,  and  if  the 
efforts  to  colonize  them  here  are  finally  successful,  the 
people  of  this  country  will  owe  a  debt  of  gratitude  to  the 
Government  officials  of  New  South  Wales,  especially  to  the 
Entomologist,  Mr.  A.  Sydney  01iff,for  their  kind  assistance. 

Australian  Laby-Birds  in  California. 

All  four  of  the  species  of  lady-birds  ( Orcus  chalybeus^ 
Orcus  australasioe^  Rhisobius  ventralis  and  Leis  conformis^  at 
which  attempts  at  colonization  have  been  made  in  this 
country,  were  introduced  into  California  early  in  the  year 
1892  ;  and  subsequently  other  and  larger  colonies  were 
brought  from  Australia  to  re-inforce  tiie  first.  Four  seasons 
have  now  elapsed  since  the  first  were  imported,  but  as  yet 
the  success  of  the  beetles  in  the  work  for  which  they  were 
introduced  has  not  been  marked.  Of  the  four,  Rhisobius 
ventralis  has  attracted  the  most  attention.  It  was  specially 
intended  to  destroy  the  Black  Scale  {Lecanium  olece)  which 
is  exceedingly  common  and  injurious  in  many  parts  of  the 
State.  In  a  few  groves  the  scale  is  said  to  ha\e  been 
almost  exterminated,  but  in  most  localities  the  lady-bird 
has  proved  a  failure,  and  in  Southern  California,  the  horti- 
cultural papers  have  advised  the  fruit-growers  to  return  to 
spraying  and  fumigation  to  clean  their  trees. 
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Rhizohius  ventralis  multiplies  with  muoh  greater  rapidity 
Hian  any  of  the  other  three.  Mr.  Koebele^  who  was  instm* 
imental  in  introducing  it  into  California,  estimated  that  there 
were  six  broods  a  year,  and  that  under  favourable  circum- 
stances, a  single  female  would  in  this  time  be  the  progenitor 
of  15,000,000,000  insects.  With  such  prolificacy,  it  was 
•confidently  expected  that  the  beetle  would  multiply 
sufficiently  in  two  years  to  rid  the  country  of  the  Black 
'Scale  as  Vedalia  cardinalis  in  a  similar  period  had  done 
with  the  Australian  Bug.  But  even  at  the  end  of  four 
years  these  expectations  remain  unfulfilled. 

Possibilities  of  the   Australian   Lady-Birds   in   Capb 

Colony. 

The  Australian  Bug  is  a  native  of  Australia.  In  that 
•country  it  is  held  in  check  by  a  number  of  enemies  but 
chiefly  by  Vedalia  cardinalis.  The  Australian  Bug  is  very 
prolific,  and  when  introduced  into  other  countries  without 
its  natural  enemies  it  spread  with  amazing  quickness.  The 
Vedalia  also  is  an  insect  which  breeds  with  surprising 
rapidity.  It  tears  open  the  ovisac  of  the  Australian  Bug 
and  devours  in  a  few  meals  what  if  allowed  to  hatch  would 
be  a  great  host  of  destructive  insects.  When  it  was  in- 
troduced into  the  Colony,  it  found  an  abundance  of  food 
and  all  conditions  right  for  tremendous  increase  in  numbers. 
Hence  it  soon  overrun  the  country  and  reduced  the  Aus- 
tralian Bug  to  its  normal  state  in  nature.  Every  circum- 
stance was  in  favour  of  the  rapid  subjugation  of  the  Bug 
by  the  Vedalia — its  feeding  on  the  Bug  alone,  its  short 
round  of  life  and  great  prolificacy,  and  its  very  destructive 
method  of  attack. 

Such  a  striking  case  of  the  value  of  an  imported  enemy 
of  a  destructive  insect  is  entirely  exceptional ;  and  it  is 
one  which  will  be  seldom  or  never  repeated.  A  combina- 
tion of  such  favouring  conditions  may  never  again  present 
itself.  Few  comparisons  can  be  drawn  with  the  conditions 
surrounding  any  of  the  other  lady-birds  we  are  striving  to 
colonize. 

We  hope  to  gain  most  from  those  attacking  the  Eed 
8ciile,    Orcm  austratasiee  and   Orcus  chal^betcs.     The  Red 
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*8cale  is  an  injurious  insect  in  Australian  orchards  and 
:artificial  remedies  are  required  to  keep  it  in  check  there 
as  well  as  here.  It  is  not  supposed  to  be  a  native  of  Aus- 
tralia, and  the  lady-birds  which  attack  it  there  are  simply 
native  species  which  have  taken  to  it.  The  Bed  Scale  is  an 
introduced  pest  in  this  country,  also,  and  is  preyed  upon 
by  native  lady-birds,  although  none  of  these  appear  to  be 
especially  valuable.  As  neither  Orcus  chalyheus  nor  Orctis 
^auairaUmw  are  entirely  effectual  at  home,  it  can  hardly  be 
expected  that  they  will  prove  entirely  effectual  here,  even 
if  in  their  importation  they  are  freed  from  some  of  the 
enemies  which  preyed  upon  them  in  Australia.  At  the 
best  they  are  both  slow  to  propagate  and  it  would  be  many 
years  before  they  became  generally  distributed  over  the 
•Colony. 

Mr.  A.  Koebele,  the  Califomian  agent  who  introduced 
these  and  the  other  species  into  California  from  Australia, 
predicted  that  under  the  most  favourable  circumstances  the 
two  species  of  Orcus  would  increase  2,500  fold  in  a  year. 
This  rate  of  multiplication  is  insignificant  in  comparison 
with  that  of  Vedalia  cardinalis  or  Rhizobiua  ventralis. 
Moreover  the  Orci  have  proved  to  be  difficult  to  rear  in 
confinement.  Many  billions  of  beetles  may  be  bred  in  one 
year  from  a  few  Vedalia  cardinalis  and  they  breed  readily 
in  confinement 

Much  the  same  conditions  exist  with  regard  to  Lets 
eonformis  and  the  injurious  insects  which  it  preys  upon. 
In  Australia,  this  lady -bird  is  stated  to  prey  unceasingly 
-on  the  Orange  Aphis  (Siphonophora  eitrifoln^  Ash.)  and  the 
American  Blight  {Sehizoneura  lanigera^  Hausm.).  Neither 
of  these  insects  is  indigenous  to  Australia,  and  in  spite  of 
•the  prevalence  of  Lets  eonformis^  the  American  Blight  at 
least  has  proved  a  scourge,  and,  prior  to  the  adoption  of 
blight- proo*  stocks  for  grafting,  apple-growing,  to  judge 
from  what  is  written  on  the  subject,  was  more  difficult  in 
Australia  than  it  is  in  Cape  (/olony. 

The  Orange  Aphis,  the  other  important  insect  upon 
which  Leis  eonformis  preys,  is  most  injurious  during  the 
early  spring.  Before  mid-summer,  our  native  lady-birds 
Jiave  generally  increased  sufficiently  to  deal  with  it.  If 
Leis  eonformis  will  come  oat  of  hibernation  and  attack  the 
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aphides  before  our  native  species  put  in  their  spring 
appearance^  it  will  be  a  valuable  addition  to  our  list  of  bene- 
ficial insects,  but  if  it  proves  as  slow  as  the  native  species, 
which  from  this  season's  observations  I  expect  it  is,  the 
benefits  which  will  follow  its  distribution  will  not  be  great.* 
At  the  most,  then,  no  very  great  advantages  will  be 
derived  from  the  colonization  of  any  or  all  of  these  four 
lady-birds.  But  as  they  cannot  fail  to  accomplish  some 
good  and  can  possibly  do  do  harm,  their  iDtroduction  is 
well  worth  the  time  and  trouble  being  expended  on  it ;  and 
no  effort  will  be  spared  to  make  their  colonization  a  success. 

Importation  of  Injurious  Insects. 

The  injurious  fruit  insects  discussed  in  the  appended 
report  are,  with  one  possible  exception,  all  imported  pests. 
Such  is  also  the  case  with  many  of  the  insects  pestif- 
erous to  other  agricultural  products.  We  have  the  Bean 
Weevil  (Bruchus  obtectus^  Say),  an  imported  insect  infest- 
ing stored  beans  ;  the  Pea  Weevil  [Bruchus pisi^  Linn.y,  in- 
jurious in  much  the  same  way  to  peas;  the  Grain  Weevil 
[Calandra granaria^  Linn.),  infesting  stored  grain  ;  the  Dia- 
mond-back Moth  {Plutella  cruciferarum^  Zell.)  and  the  Cab- 
bage Aphis  {Aphis  brassfcce^  Linn.),  both  very  destructive 
to  cabbages.  Of  our  injurious  fruit  insects,  the  scnle  in- 
sects are  very  important.  Most  if  not  all  of  these  are- 
introduced  species.  Some  of  the  most  common  are  the 
White  Peach  Scale  (Diaspis  lanatus,  Morg.  and  Ckll.)  which 
infests  peach  and  allied  fruits  in  the  Western  Province, 
the  Bed  Scale  (Aspidiotus  aurantii^  Mask.)  and  the  Brown 
Scale  (Z^(?amttm  hesperidum,  Linn.),  which  are  destruutive  to 
citrus  trees  throughout  the  Colony.  'I'he  Long  Scale  {My til- 
aspis  glaverii^  Pack.)  and  the  Mussel  Scale  {Mytibiapis 
ctincolay  Pack.)  are  other  imported  citrus  tree  scales  which, 
however,  are  not  yet  generally  distributed.  Among  other 
orders  of  insects,  the  American  Blight  {Schizoneura  lanigera^ 
Hausm.)  and  the  Codling  Moth  {Carpocapsa  potnonellaj 
Linn.),  both  of  which  are  \ery  destructive  to  the  apple, 

*  In  a  letter  dated  December  18th,  1895,  from  the  Uuder-Secretaiy  for  the 
Department  of  Hinee  an<i  Agriculture  of  New  South  Wales,  it  is  stated  tluit  Leia 
eon/ortnit  is  only  common  in  that  country  in  Fobruar}'  at  the  same  time  as  its  host,, 
the  Peach  Aphis. 
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^ould  be  mentioned  as  noxious  importations.  It  is  even 
exceedingly  probable  that  the  Peach  Maggot  (  Ceratitis  dtri- 
j^erda^  Mac  L.),  which  now  occurs  almost  everywhere  in 
Cape  Colony  where  peaches  are  grown,  is  an  imported  pest. 
Disregarding  locusts,  many  other  countries  suffer  much 
more  severely  from  the  attacks  of  insects  than  does  Cape 
Colony ;  and  in  importing  agricultural  produce  from  these 
countries,  we  run  great  risks  of  introducing  new  pests. 
For  instance,  the  Potato  Tuber  Worm  [Ltta  solonellay  Boisd.) 
might  easily  be  brought  among  potatoes  from  Australia, 
and  might  in  a  few  years  prove  a  great  difficulty  to  potato 
culture.*  From  such  risks  as  these  there  is  little  escape. 
Every  country  is  open  to  them,  and  thus  far  Cape  Colony 
has  fared  remarkably  well.  With  the  development  of  the 
country,  however,  an  increase  in  the  number  of  pests  and 
in  their  destructiveness  is  to  be  expected.  Commerce  with 
other  countries  and  the  importation  of  foreign  fruits  and 
vegetables  are  bound  to  increase,  and  with  this  increase  of 
imported  produce  we  will  surely  suffer  from  the  incidental 
introduction  of  injurious  insects. 

Increased  DESTRUcnvENEss  of  Introduced  Species. 

It  is  a  matter  of  common  comment  that  the  crops  of  the 
older  countries,  such  as  those  of  Europe,  are  not  damaged  to 
nearly  the  extent  by  insects  as  are  the  same  crops  in 
more  recently  settled  countries  as  America,  Australia,  or 
this  Colony.  This  condition  is  largely  due  to  the  fact  that 
many  of  the  pests  in  the  old  countries  are  imported  into  the 
new,  and  that  these  pests  become  far  more  injurious  than 
they  were  at  home. 

Nearly  all  of  the  agricultural  products  originated  in  the 
older  countries.  These  were  introduced  into  the  newer 
countries  with  the  advent  of  civilization,  and  in  the  process 
of  time  most  of  the  pests  attacking  these  crops  have 
followed.  In  this  country,  for  instance,  the  American 
Blight  and  the  Codling  Moth  have  come  on  the  Apple,  the 
Bed  Scale  and  the  Brown  Scale  on  the  Orange,  and  the 
Phylloxera  on  the  Grape.     These  injurious  insects  become 

*  SiBoe  writixujr  the  aboye,  I  have  heard  that  this  nseot  has  already  been  intro- 
Qoed  into  Gape  Colony. 
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added  to  the  native  insects  of  the  country ;  and  thus  in 
time  the  number  of  pests  to  a  crop  becomes  greater  in  the- 
new  country  than  in  the  original  home  of  the  plant.  This- 
is  now  the  case  with  many  crops  in  the  United  States,  and 
has  earned  for  that  country  the  reputation  of  being  ^^the* 
home  of  insects  ". 

The  increased  destnictiveness  of  imported  insects  is  well 
known.     Few  insects  in  this  country  now  command  greater- 
attention  than  the  Phylloxera  of  the  Vine  {Phylloxera  vasta- 
trixj  Flanchon).    In  the  Eastern  United  States,  the  original 
home  of  this  insect,  it  is  rarely  heard  of  as  injurious,  but 
throughout  those  countries  into  which  it  has  been  unifor- 
tunately  introduced,  its  terrible  destnictiveness  under  new 
and     more   favourable  conditions    has  manifested    tself^ 
Another  almost  equally  striking  illustration  in  Cape  Colony^ 
is   the  Australian   Bug    \  leery  a   purchasij   Mask.).       In 
Australia  its  ravages  are  never    very  extensive,  but  ita- 
depredations  in  this  country  will  not  soon  be  forgotten. 

The  increased  ravages  of  injurious  insects  in  new  coun- 
tries restdt  from  the  improved  conditions  under  which  they 
become  placed.  The  relations  which  have  existed,  perhaps 
for  centuries,  between  them  and  their  food  plants,  their 
parasites  and  predaceous  enemies  such  as  other  insects  and 
birds,  are  all  suddenly  broken.  In  their  importation  their 
natural  enemies  which  had  previously  preserved  a  balance- 
between  them  and  the  vegetable  world  are  all  left  behind, 
and  they  are  free  to  ^^  increase  and  multiply ''  without 
hindrance  or  molestation  until  native  parasites  and 
predaceous  insects  and  animals  acquire  the  habit  of  preying^ 
upon  them.  By  the  introduction  of  some  of  their  enemies, 
in  the  land  from  which  they  came,  man  can  in  exceptional 
cases  do  much  towards  counteracting  their  increase,  but  iu 
the  vast  majority  of  cases  generations  are  required  before* 
a  proper  balance  becomes  again  established.  » 

Legislation    to    check    Importation    and    Spread     of 
Injurious  Insects. 

Until  very  recently  no  country  sought  to  guard  itself 
against  the  introduction  of  foreign  pests.  Ko  measure- 
short  of  entire  prohibition  of  commerce  could  be  entirelyr 
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effective  against  all  pests ;  but  it  is  now  a  recognized  fact 
that  the  importation  of  many  can  be  greatly  delayed  and 
perhaps  entirely  prevented  by  economical  measures.  Most 
of  the  pests  of  fruit  trees  could  be  thus  excluded  since  the 
majority  of  these  pests  reach  us  attached  to  nursery  stock 
or  fruit  which  admit  of  easy  examination  to  discover  t he- 
presence  of  insect  enemies.  This  country  has  not  been  far 
behind  others  in  protecting  its  fruit  interests  by  the  passage 
of  wise  regulations  requiring  the  absence  of  disease  and 
injurious  insects  on  imported  trees;  and  if  carefully 
enforced,  such  laws  as  we  now  have  are  of  great  advantage- 
to  horticulturists.  Nurserymen  abroad,  knoiBving  that 
diseased  or  insect-infested  stock  will  not  be  received  into- 
the  Colony,  must  exercise  greater  care  in  selecting  stock 
for  the  trade  here. 

The  regulations  now  in  force  in  the  Colony  are  excellent 
in  their  way,  and,  I  believe,  are  drafted  on  the  proper  lines*. 
They  are  not  prohibitive  of  the  introduction  of  new  fruits 
into  the  Colony,  only  demanding  that  such  bring  no  new 
pest  with  them.  However,  they  would  be  much  more- 
valuable  if  they  demanded  the  absence  of  all  pests,  disregard* 
ing  whether  or  not  the  pests  already  occurred  in  the- 
country ;  and  further,  legislation  is  needed  to  prevent  the 
spread  of  such  insects  as  do  become  introduced.  These 
&ct8  have  been  brought  to  the  attention  of  the  Board  of 
Horticulture  and  very  likely  the  laws  will  be  amended  in. 
tiie  near  future.  To  best  check  the  spread  of  injurious 
insects  within  the  Colony,  it  will  be  necessary  to  have  all. 
nurseries  where  stock  is  grown  for  sale  registered  and 
periodically  inspected  by  some  one  competent  to  determine- 
the  presence  of  noxious  insects  and  diseases,  even  when  the 
infestation  is  very  slight.  This  will  be  some  labour  and 
expense,  but  cannot  fail  to  vastly  decrease  the  dissemina- 
tion of  destructive  insects. 

It  is  interesting  to  observe  how  exceedingly  stringent 
the  laws  of  some  other  countries  are  on  the  subject  of 
importing  foreign  fruit  trees  with  the  view  of  excluding 
injurious  insects  in  comparison  with  those  we  have  in  Cape 
Colony.  The  laws  of  South  Australia  forbid  the  intro- 
duction of  any  growing  plant  by  any  person  except  by 
the  Director  of  the  Botanic  Oardens  without  the  written 
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consent  of  the  Minister  of  Agriculture,  which  can  only  be 
obtained  after  recommendation  by  the  Director  of  the 
Botanic  Gardens;  and  require  that  such  plants  as  are 
introduced  shall  be  delivered  to  an  officer  at  Adelaide 
for  examination,  and,  if  thought  necessary,  to  treatment 
with  an  insecticide  to  ensure  freedom  from  living  pests. 
No  one  but  the  Director  of  the  Botanic  Gkirdens  is  allowed 
to  introduce  plants  from  a  phylloxera-infested  country,  and 
all  such  as  are  imported  by  that  officer  must  be  kept  in  a 
closed  house  for  at  least  one  year  after  their  arrival. 

Relation  of  Insects  to  Natural  Enemies. 

In  an  entirely  normal  state  of  nature,  the  relations 
between  plant-feeding  insects  and  their  enemies  remain 
practically  the  same  during  a  series  of  years.  These 
enemies  are  predaceous  animals,  such  as  snakes,  toads  and 
birds,  and  predaceous  and  parasitic  insects.  The  first  class, 
that  is  the  predaceous  animals,  and  a  part  of  the  second 
feed  with  little  discrimination  on  a  great  variety  of  insects, 
and  hence  their  influence  on  a  particular  species  is  largely 
in  direct  relation  to  that  insect's  abundance.  Most  of  the 
enemies  of  the  second  class,  however,  confine  their  atten- 
tion to  one  species  or  to  a  few  closely  allied  species,  and 
hence  the  abundance  of  a  particular  species  of  insect  is  greatly 
influenced  by  the  abundance  of  these  enemies.  For  a  few 
years  these  enemies  may  keep  an  injurious  insect  in  an 
almost  complete  state  of  subjection ;  but,  becoming  over- 
numerous,  they  perish  for  want  of  food,  and  the  injurious 
insect  is  left  to  multiply  in  peace,  which  it  quickly  does. 
But  its  climax  is  soon  reached,  for  the  few  enemies  peculiar 
to  the  species  which  have  survived  the  famine  again  flnd 
the  land  abounding  in  plenty,  and,  responding  to  the  condi- 
tions, they  in  turn  multiply  and  soon  again  subject  the 
plant-feeder.  Thus  in  a  series  of  years,  in  spite  of  the 
marvellous  fecundity  with  which  Nature  has  provided 
insects,  their  numbers  remain  approximately  the  same. 
The  limits  in  time  of  this  "  rise  and  fall "  varies  widely 
with  respect  to  different  insects.  With  some,  as  with  many 
aphides,  only  a  single  season  is  required ;  with  others,  as 
with  many  locusts,  several  years  are  required.     But  always 
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!!fatare    tends  to  preserve  a  balance,  and   under  strictly 
natural  conditions  no  insect  long  remains  superabundant. 

Man,  bowever,  upsets  these  fine  adjustments  of  Nature. 
He  devotes  immense  areas  of  territory  to  the  same  food- 
stuff ;  he  cultivates  the  plants,  rendering  them  more 
luxuriant,  more  tender  and  succulent.  Thus  he  favours- 
the  plant-feeding  insect.  Nature  had  designed  it  to  meet 
with  privations,  for  less  nourishing  food  and  less  bountiful 
provision.  Under  its  new  conditions  the  insect  simply 
luxuriates.  To  effect  its  perpetuation  it  had  been  endowed 
with  wonderful  powers  of  multiplication,  and  these  are 
now  used  to  their  fullest  extent.  Food  is  now  plenty; 
there  is  room  for  their  increase.  Many  birds  and  other 
small  animals  are  not  tolerated  by  the  farmer  among  his 
crops,  and  thus  no  small  degree  of  the  check  which  Nature 
had  provided  to  prevent  an  undue  superabundance  of  the- 
plant-feeding  insect  is  removed.  The  parasitic  ancl 
predaceous  insect  enemies  remain,  it  is  true,  but  these 
alone  can  wage  only  an  unequal  war,  with  the  balance 
always  much  in  favour  of  the  plant-feeder.  For  these 
reasons  the  farmer  must  wage  eternal  war  against  plant- 
feeding  insects. 

Immense  Nxjmbeb  of  Insects. 

Comparatively  few  persons  realize  what  an  immense 
variety  of  forms  is  displayed  in  insect  life.  To  the 
average  Colonial  farmer  there  are  a  few  species  of  locusts, 
a  few  different  kinds  of  caterpillars,  some  flies,  a  dozen  or 
80  "  bugs,"  and  perhaps  as  many  beetles.  Knowing  so 
few  insects,  he  fails  to  appreciate  the  difficulties  in  the 
study  of  entomology,  and  why,  with  all  the  entomologists, 
so  little  can  often  be  told  him  regarding  a  particular  insect. 

In  number  of  species,  insects  far  outnumber  all  other 
classes  of  animal  life  combined.  Dr.  C.  V.  Kiley,  late 
Entomologist  to  the  United  States  Department  of 
Agriculture,  published  the  statement  in  1892  that  ten 
millions  would  in  his  judgment  be  a  moderate  estimate  of 
the  number  of  different  species  of  insects !  The  vast 
majority  of  these  remain  undescribed  and  unnamed.  la 
the  United  States  about  twenty-five  thousand  species  have 
been  named  and  described,  and  of  these  Dr.  J.  A.  Lintner^ 
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the  New  York  State  Entomologist,*  estimateg  that  at  least 
fifteen  thousand  are  injurious,  and  that  about  half  of 
this  number,  or  between  seven  and  eight  thousand,  may 
justly  be  regarded  as  pests.  Of  this  number  the  same 
author  concludes  that  at  least  one  thousand  are  fruit 
insects. 

The  enemies  of  the  Apple  have  probably  been  studied 
more  than  those  of  other  fruit  trees,  and  a  recent  list  given 
by  Mr.  Laurence  Brunerf  enumerates  two  hundred  and 
43ighty-one  species  attacking  this  one  tree,  and  adds  that 
the  list  is  still  far  from  complete. 

The  number  infesting  some  other  members  of  the  plant 
world  is  equally  striking.  The  Oak  harbours  at  least  five 
hundred  species  according  to  a  German  authority,  while 
over  four  hundred  have  been  recorded  from  the  same  tree 
in  the  United  States. 

Insects  are  remarkable  for  the  fecundity  of  each  species 
as  well  as  for  the  great  number  of  species.  If  all  the 
progeny  from  a  single  pair  of  almost  any  species  of  insect 
were  allowed  to  survive  long  enough  to  procreate,  but  very 
few  years  would  elapse  in  a  land  before  that  partiouls^ 
species  would  quite  exterminate  itself  with  all  that  it  fed 
upon,  so  immensely  superabundant  would  it  have  become. 

The  myriads  upon  myriads  of  locusts  which  overrun 
this  country  are  known  to  all,  and  yet  these  locusts  cannot 
be  called  remarkably  prolific  insects.  The  number  of  eggs 
they  lay  is  small  compared  to  the  number  laid  by  many 
other  insects ;  at  the  most  it  is  not  over  one  hundred  and 
fifty. 

The  number  of  individuals  which  might  arise  from  one 
aphis  during  the  course  of  a  single  season  is  almost 
incalculable.  It  amounts  to  billions  of  billions,  numbers 
entirely  beyond  human  comprehension.  If,  according  to 
Dr.  J.  A.  Lintner  in  speaking  of  the  Hop  Aphis  (Pkorodan 
hum%l%\  every  individual  should  attain  maturity  and  produce 
its  full  complement  of  young  (which,  however,  can  happily 
never  occur  in  nature)  we  should  have  as  the  number  in 
the  twelfth  brood   alone,  disregarding  those  of    all  the 
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preoeding  broods  (thirteen  broods  in  one  season  have  been 
observed)  no  less  than  10,000,000,000,000,000,000,000 
{ten  sextillions)  of  individuals.  Figures  in  a  case' like 
this  fail  to  convey  any  adequate  conception.  The  writer 
quoted,  to  impress  the  enormity  of  the  number,  makes  the 
following  computation,  using  space  and  the  velocity  of 
light,  which  is  about  eleven  and  one-fifth  million  miles  per 
minute  as  his  measures :  "  Were  the  brood  marshalled  in 
line  with  ten  individuals  to  the  linear  inch  touching  one 
another,  the  procession  would  extend  to  the  sun  (a  space 
which  light  traverses  in  eight  minutes)  and  beyond  it  to 
the  nearest  fixed  star  (traversed  by  light  only  in  six 
years)  and  still  onward  in  space  beyond  the  most  distant 
star  that  the  strongest  telescope  may  bring  to  our  viciv, 
to  a  point  so  inconceivably  remote  that  light  could  only 
reach  us  from  it  in  twenty-five  hundred  years  !" 

Aphides  are  small  insects  and  an  individual  inflicts  but 
an  infinitely  small  drain  on  the  sap  of  a  plant.  But  when 
this  drain  is  magnified  a  million  times,  the  loss  to  the  plant 
is  sadly  apparent.  The  number  of  aphides  infesting  a 
certain  cherry  tree,  ten  feet  in  height,  was  once  estimated 
to  be  twelve  millions,  or  more  than  seven  times  the  total 
population  of  Cape  Colony.  The  number  which  are  often 
seen  congregated  on  &  single  head  of  cabbage  must  be 
•over  one  hundred  thousand. 

Voracity  and  Dbstkuctivbnbss  op  Insects. 

Not  alone  are  insects  remarkable  for  their  incalculable 
numbers  but  for  their  extraordinary  voracity  and  rapid 
growth  as  well.  Mr.  L.  Trouvelot,  a  French  naturalist,  in 
studying  one  of  the  silk- worms  (Telea  polyphemm^  Cram.) 
found  that  the  larva  when  full  grown  weighed  four 
thousand  one  hundred  and  forty  times  as  much  as  it  did 
when  hatched  from  the  egg ;  and  that  during  its  growth  it 
had  consumed  food  to  the  amount  of  eighty -six  tiiousand 
times  its  original  weight.  If  man  grew  in  a  similar  pro- 
portion, he  would  weigh  twelve  tons  and  consume  two 
hundred  and  fiity  tons  of  food.  Another  writer  mentions 
a  flesh-feeding  larva  which  consumed  two  hundred  times 
its  weight  in  one  day,  and  a  certain  caterpillar  which 
increased  in  weight  ten  thousand  times  in  thirty  days. 
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The  losses  inourred  through  the  ravages  of  insects  are 
enormous.  No  statisties  are  available  in  this  country  from 
which  to  obtain  accurate  figures.  lu  1893,  however,  the 
estimated  losses  to  grain  crops  caused  by  '^  locusts  and 
other  plagues"  were  nearly  twenty  per  cent,  of  the  harvest 
for  mealies  (Indian  com),  about  fourteen  per  cent,  for  wheat 
and  from  seven  to  twelve  per  cent,  in  the  case  of  other 
cereals.  Some  of  this  loss  was  due  to  diseases,  but  probably 
insects  were  responsible  for  a  loss  of  at  least  ten  per  cent» 
of  the  total  harvests,  and  for  very  much  more  in  the  case 
of  mealies.  The  year  1893  was  characterised  by  an  un- 
usual abundance  of  locusts,  but  the  losses  during  the 
present  year  (1896),  although  the  year  has  scarcely  begun, 
bid  fair  to  be  equally  as  great,  as  immense  swarms  of 
locusts  (in  this  case  Acridtum  purpuriferum^  Walk.)  have 
again  appeared.  The  Phylloxera,  too,  is  entailing  large 
annual  losses  in  the  Colony,  and  has  greatly  depreciated  the 
value  of  vineyards  in  the  districts  where  it  has  made  its 
appearance. 

The  annual  loss  through  insect  ravages  in  the  United 
States  is  said  to  average  one-tenth  of  the  crops.  Mr.  B« 
D.  Walsh,  at  one  time  State  Entomologist  of  Illinois, 
thirty  years  ago  estimated  that  insects  annually  inflicted  a 
loss  of  no  less  than  sixty  million  pounds  sterling  in  the 
country,  and  subsequent  writers  think  his  estimate  a 
moderate  one.  Most  certainly  these  great  losses  to  the 
agriculturist  cannot  be  entirely  checked,  but  to  some 
extent  they  are  preventable  and  to  this  extent  they  should 
be  prevented. 

MeASURBS   to   check    Loss  THROUGH    InSKCTS. 

For  almost  ivery  insect  there  is  a  remedy.  The  question 
generally  is  one  of  applying.  There  is  no  sovereign  remedy 
for  all  insects ;  and  for  some  insects  and  important  ones, 
too,  there  is  no  economical  remedy  ;  but  there  are  certain 
general  measures  which  if  faithfully  carried  out  will 
largely  decrease  loss  from  insect  attack.  The  most 
important  of  these  are  clean  culture  and  high  culture. 

A  great  many  insect  pests  lie  dormant  in  cultivated 
landws  through  the  winter  and  require  shelter  to  protect 
them  from   cold   and    exposure    to   inclemencies    of    the 
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weather  and  the  attacks  of  eneniies.  This  shelter  they 
find  in  old  stubble,  stalks,  leaves  and  other  rabbish  with 
which  the  fields  are  littered.  From  such  places  the  insects 
come  forth  at  the  first  approach  of  spring,  ready  to  attack 
the  new  growth  of  plant-life  as  soon  as  it  starts,  just  the 
time  when  the  greatest  damage  can  be  inflicted  with  the 
least  attack.  Obviously,  much  benefit  would  here  result 
from  clean  culture.  The  gathering  of  all  rubbish,  dea^ 
vegetable  matter  and  other  refuse  from  the  fields,  and 
having  it  burned  or  properly  composted  before  winter 
would  destroy  an  immense  number  of  these  injurious 
injects ;  and  the  ploughing  in  deep,  or  better  yet  the  burn- 
ing of  old  stubble  would  yield  similarly  beneficial  results. 
Diseased  branches  of  trees  should  also  be  removed  and 
burned  and  the  trunks  and  branches  should  be  kept  free  of 
moss,  lichens  and  rough  bark,  beneath  which  insects  or 
their  eggs  are  harboured  through  the  winter.  No  weeds 
or  foreign  growth  should  be  tolerated  along  fences,  walls 
or  hedges,  since  such  places  shelter  insects  through  the 
winter.     Clean  culture  is  the  stitch  in  time  to  save  nine. 

High  culture  is  almost  equally  important  in  warding  off 
insect  attack,  or  rather  in  enabling  the  plant  to  overcome 
it.  While  the  plant  which  is  weak  and  sickly  through 
lack  of  proper  cultivation  or  needed  fertilizing  material  in 
the  soil  succumbs  to  the  attack  of  insects,  the  plant  which 
is  properly  cultivated  and  nourished  is  often  able  to  over- 
come the  attack  and  mature  in  good  condition  despite  the 
drain  upon  its  vitality.  Particularly  is  this  true  of 
vegetables.  Take  the  cabbage  as  an  example.  If  poorly 
nourished  and  ill-cultivated,  it  is  almost  sure  to  succumb 
to  the  attacks  of  the  Cabbage  Aphis  and  the  Diamond-back 
Moth ;  but  if  forced  into  a  strong  and  vigorous  growth, 
the  plant  will  head  up  notwithstanding  large  numbers  of 
the  insects. 

Fruit  trees  kept  in  vigorous  growth  may  scarcely  appear 
to  be  affected  by  infesting  scale  insects,  while  trees  poorly 
nourished  and  uncultivated  die  all  about  them  when 
infested  to  a  like  extent.  Some  insects  also  seem  to  show 
a  decided  preference  for  plants  making  only  a  feeble 
growth,  and  many  writers  on  entomology  assert  that 
Mrtain  insects  never  attack  a  plant  unless  it  is  in   an 
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unhealthy  condition.  The  second  great  principle  in 
preventing  insect  injnry  is,  then,  keeping  the  crops  well 
fed  and  properly  cultivated. 

In  addition  to  the  measures  already  noted,  the  agricul- 
turist can  make  extensive  use  of  judicious  rotation  of  crops 
to  repress  insect  ravages.  This  is  the  only  practical  means 
of  combating  many  insects  and  also  diseases,  and  is 
economy  for  other  reasons  as  well.  Many  insects,  being 
capable  of  subsisting  only  on  a  certain  plant  or  class  of 
plants,  are  desto-oyed  by  starvation  when  the  soil  is  used 
for  other  plants.  Such  means,  which  would  be  a  rotation 
of  crops,  would  in  aU  probability  be  effective  against  the 
Eeever  Beetle  {Hetenmychus  arator.  Fab.),  which  with 
closely  allied  species  is  very  injurious  to  mealies  and  other 
graminaceous  crops  in  the  eastern  sections  of  Cape  Colony* 
Ther  beetle  is  said  never  to  occur  in  grain  on  ground 
recently  broken  up,  even  though  it  be  wi&n  a  few  feet  of 
its  old  field  of  operations.  This  is  evidence  that  the  insect 
breeds  only  in  land  planted  with  certain  crops,  and  that 
planting  the  land  with  a  crop  unsuited  to  the  tastes  of  the 
insect  would  prove  fatal  to  it.  As  it  does  not  bccome- 
injurious  at  once  in  new  ground  even  when  this  is  close  by 
the  old,  there  is  no  danger  that  the  insect  will  simply  bo- 
driven  to  new  fields  to  continue  its  work  of  devastation^ 
It  iniist  starve  in  the  old  ground. 

What  crops  could  be  substituted  for  mealies  or  the 
grains  on  the  land  can  but  be  learned  from  experience. 
In .  the  United  States  damage  from  the  May  Beetle 
{Labhnosterza  sp.),  which  belongs  to  an  allied  sub-family 
and  has  many  points  of  similarity  to  the  Keever  Beetle,, 
is  often  largely  prevented  by  rotating  clover,  a  leguminous 
forage  plant,  with  mealies  and  com. 

Many  insects  cannot  be  controlled  by  these  general 
methods  of  culture  and  need  to  be  dealt  with  by  more 
artificial  means.  Much  attention  has  been  paid  to  such 
means. within  the  last  generation  and  several  very  valuable 
insecticides  have  been  brought  into  common  use.  The 
agriculturist  should  be  acquainted  with  the  best  of  these 
insecticides  and  know  for  what  they  are  applicable,  for  an 
insecticide  that  answers  perfectly  for  one  insect  may  be 
totally   inadequate   for  another.      In  general,  insecticides 
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may  he  divided  into  two  divisions,  one  killing  by  contact 
and  the  other  by  internal  poisoning.  For  the  judicioas 
use  of  both  kmds  of  insecticides,  it  is  importunt  that 
the  farmer  recognize  that  insects  may  be  divided  into  two 
classes  according  to  their  method  of  taking  food.  One 
class  of  insects,  which  embraces  locusts,  caterpillars  and 
beetles,  takes  solid  food  by  means  of  biting  jaws  ;  and  the 
other  class,  which  is  made  up  principally  of  Hemiptera, 
the  order  of  insects  which  includes  bugs,  s^e  insects,  bark 
lice  and  the  like,  takes  only  liquid  fo(»d,  which  it  imbiber 
througli  a  proboscis ;  when  the  insect's  food  is  the  sap  of 
plants,  this  proboscis  is  inserted  in  the  bark.  The  first 
class  of  insects  as  a  rule  can  be  readily  disposed  of  by 
applying  poisons  such  as  arsenites  to  their  food  ;  while  the 
insects  of  the  second  class  are  clearly  beyond  the  reach  ^ 
of  such  poisons.  Their  method  of  taking  food  affixes 
them  more  or  less  permanently  to  the  surface  they  are  on, 
so  that  they  are  vulnerable  to  penetrating  insecticides  such 
as  tobacco  solutions  and  paraffine  preparations,  which  close  • 
their  breathing  pores  and  thus  suffocate  them. 

It  is  evident  that  the  farmer  cannot  make  use  of  these 
preventive  and  remedial  mcvisures  to  the  best  advantage 
unless  he  hai^  some  knowledge  of  the  insects  with  which 
he  has  to  deal  and  of  their  habits.     Being  a  busy   man 
the  farmer  cannot  afford  to  devote  time  to  the  study  of  > 
the  complex  lives  of  his  insect  foes  entirely  by  himself ; 
but  he   should   sufficiently   acquaint  himself  with  ento- 
mology to  be   able   to  understand   fully  the  r«^ports   on 
injurious   insects   which  are   given   him    by  the  trained 
entomologist.     From   these   reports  he   should   learn  the 
names  of  his  common  insect  foes,  the  charact(  ristics  of 
their  attacks  and  the  different  stages  of  life  through  which 
they  pass,  and  he  should  confirm  as  far  as  possible  the 
statements  of  the  entomologist  by  his  own  observations  . 
which  is  generally  quite  an  easy  matter  and  will  aid  him  - 
greatly  to  remember  about  the  insects.     Every  insect  has 
several  stages  in  its  life  and  is  often  much  more  easily 
destroyed  in  a  stage  that  passes  unrecognized  by  the  farmer 
because  the  insect  then  does  little  or  no  damage,  than  in  , 
the  stage   when   it   is  injurious.     The   common  Blaauw  ) 
Biesje  (Haltiea  indagaeea)  is  sometimes  quite  destructive 
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in  gardens  and  orchards  in  its  beetle  stage.  At  this  time 
it  is  diHicult  to  combat.  How  many  farmers  know  that  in 
its  larval  stage  this  inseat  is  a  sluggish  black  larva  feeding 
on  common  weeds,  such  as  Tong  Blaar,  which  grow  in 
cultivated  ground ;  and  that  by  keeping  these  weeds  sup- 
pressed they  will  be  little  troubled  with  the  beetle  ?  Not 
knowing  that  the  larvae  feeding  in  the  worthless  weeds  will 
in  time  become  winged  insects  that  attack  his  crops,  the 
farmer  suffers  them  to  live,  not  even  troubling  himself 
to  ci  ush  underfoot  such  that  lie  in  his  path. 

To  recapitulate  then,  every  farmer  should  make  it  his 
business  to  know  the  insect  pests  of  his  crops  and  as  much 
as  possible  of  their  habits  and  life-history  in  order  that  he 
may  be  able  to  derive  the  greatest  possible  benefit  from 
the  exercise  of  simple  cultural  measures  to  restrict  their 
ravages  and  when  necessary  for  him  to  use  insecticides  to 
use  them  to  the  greatest  advantage ;  the  four  leading  means 
to  combat  insects  being  clean  culture,  high  culture,  rota- 
tion of  crops,  and  use  of  insecticides. 

Nbcessitt  op  Si  tidying  Insect  Habits. 

Every  insect  has  a  complicated  life-history.  In  general 
there  are  four  distinct  stages  of  existence, —the  egg, — the 
larva, — the  pupa,  and  the  imago.  And  these  stages  may 
differ  so  greatly  from  one  another  that  one  not  acquainted 
with  insects  would  never  suspect  their  relationship.  Until 
all  the  stages  of  an  insect's  life  are  known,  it  is  not  pos- 
sible to  say  with  absolute  certainty  at  what  period  of  its 
life  the  insect  may  be  most  easily  destroyed.  Take  for  an 
example  the  Calandia  of  the  Grape  ( Phlyctinua  callosus). 
In  its  mature  state  this  insect  is  a  beetle.  Then,  by  such 
means  as  trapping  in  "pockets"  of  grape  kaves,  numbers 
may  be  captured,  but  meanwhile  much  injury  has  been 
done  to  the  vines  and  young  grapes.  It  is  claimed  by 
manv  vine-growers  that  digging  the  vineyard  at  a  certain 
season  and  certain  other  cultural  methods  affect  the 
number  of  the  beetles,  but  they  cannot  tell  how  the  beetles 
happen  to  be  affected ;  and  often  these  methods  fail  to  be 
effectual.  The  truth  probably  is  that  there  is  a  certain 
stage  when  the  insect  is  very  easily  destroyed,  that  this 
stage  is  passed  in  the  ground  and  is  destroyed  if  certain 
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•culture  is  given  while  it  lasts.  To  tell  what  this  stage  s 
and  how  long  it  lasts  will  require  long  and  careful  study, 
but  there  is  no  other  way  of  finding  out. 

Or  again  take  the  Codling  Moth  of  the  Apple.  In  the 
stage  recognized  by  fruit-growers,  this  insect  is  a  small 
caterpillar  found  within  apples  and  pears.  When  full- 
grown  it  escapes  from  the  fruit  and  hiding  under  loose 
bark  or  rubbish,  spins  a  cocoon  from  which  a  moth  finally 
emerges.  The  moth  seeks  the  fruit  and  thereon  deposits 
its  eggs.  Without  a  study  of  the  life-history,  no  means 
of  destroying  the  insects  save  the  destruction  of  the  infested 
fruit  before  the  caterpillars  make  their  exit  would  suggest 
itself.  But  a  better  and  easier  method  made  itself  known 
as  soon  as  the  nature  of  the  places  which  the  larvae  seek 
when  about  to  transform  was  observed.  The  cocoons  were 
hunted  for  and  destroyed  or  the  larvae  trapped  in  bands  of 
cloth  or  straw  tied  about  the  trees.  Further  observations 
suggested  a  still  better  remedy.  The  moths  of  the  first 
brood  were  found  to  deposit  their  eggs  in  the  calyx  end  of 
the  fruit,  and  the  young  caterpillars  were  discovered  to  eat 
for  a  short  time  in  the  calyx  before  entering  the  fruit. 
Experiments  showed  that  if  the  trees  were  well  sprayed 
with  an  arsenite  before  the  fruit  turned  down  on  its  stem, 
enough  of  the  poison  would  lodge  in  the  calyx  to  destroy 
the  young  caterpillar.  This  means  is  far  superior  to  the 
others  fur  the  worms  are  destroyed  before  they  have  caused 
any  damage,  and  it  possesses  a  great  advantage  in  making 
each  man  independent  of  his  neighbour  in  combating  the 
pest.  The  destruction  of  the  fruit  and  the  trapping  of  the 
caterpillars  were  of  little  use  unless  everyone  in  the 
neighbourhood  made  use  of  the  methods,  for  the  moths  bred 
in  a  single  neglected  orchard  would  infest  the  cleaned 
orchards  all  about  it.  Spraying  is  now  saving  upwards  of 
seventy-five  per  cent,  of  the  fruit  which  would  otherwise 
be  "  wormy" ;  and  is  the  outcome  of  making  use  of  a 
thorough  knowledge  of  the  life-history  of  the  insect. 

Such  studies  as  this  constitute  Economic  Entomology 
which  might  be  defined  as  ^'  The  study  of  insects  injurious 
to  the  agricultural  and  other  interests  of  man  with  a  view 
^f  discovering  methods  for  preventing  or  checking  their 
ravages."     As   a   rule   these   studies  are   laborious    and 
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surrounded  with  difficulties.     Many  years  of  observatioD  j 
are  often  required  to  trace  out  the  round  of  life  of  a  single 
insect.     Progress  is  necessarily  slow,  and  even  in  those  . 
countries  where  most  attention  has  been    given    to   the 
subjec*;,  comparatively  few  insects  have  been  thoroughly  ^ 
studied ;  while  in  Cape  Colony  almost  nothing  has  been 
done  in  this  work. 

As  might  be  expected,  the  United  States  leads  in  this- 
line  of  research.  Her  immense  agricultural  interests  have 
forced  her  to  it.  As  elsewhere  mentioned,  the  losses  in 
the  United  States  through  the  destrucliveness  of  insects 
are  greatly  in  excess  of  most  other  countries,  owing  princi- 
pally to  the  vast  areas  devoted  to  special  crops  and  the 
importation  of  foreign  insects. 

It  not  infrequently  happens,   owing  largely  to  climatic 
differences,  that  the  habits  of  an  insect  in  one  country 
differ  from  its  habits  in  another  country.      In  different 
climates,  also,  the  effects  of  certain  insecticides  are  dis-   ; 
similar ;  not  only  to  the  insects  they  are  used  to  destroy 
but  to  the  foliage.     On  this  account  it  is  not  always  safe 
for-  Cape   Colony   farmers  to   rely  upon  remedies  foundf 
efficient  in  America.     American  entomologists  recommend 
the  use  of  Paris  green  for  the  Codling  moth  in  a  proportion 
with  water  which  would  almost  entirely  destroy  the  foliage- 
here.      Lime-sulphur-salt  mixture  for  the  White  Peach 
Scale  proved  a  complete  failure  at  Washington,  D.C.,  while- 
here  it  proved  fairly  successful.     Therefore    it   is    often 
necessary  to  con^rm  the  habits  of  an  insect  when  it  is- 
found  in  a  new  country  before  advising  means  for   iis 
destruction  which  have  proved  successful  in  other  countrie:$,    , 
and  likewise  to  demonstrate  the  efficiency  of  the  insecticide^ 
even  if  the  habits  are  similar. 

Some    Keasons   for   Slow    Prooress    of    Economic 
Entomology  in  Cape  Colony. 

In    new  countries  the  economic  entomologist  labours- 
under  many  disadvantages,  some  of  which  it  may  be  well  - 
to  indicate.     Ihe  immensity  of  the  number  of  different  ; 
species  of  insects  which  are  concerned  in  the  application  . 
of  economic  entomology  renders  it  perfectly  impossible  for 


27 

one  to  be  acquainted  with  any  large  proportion  of  them  at 
sight.  CoUectioDS  of  preserved  insects,  properly  arrauged 
and  named,  are  quite  necessary  to  determine  uncommon 
forms  by  comparison  and  even  to  distinguish  between 
closely  allied  common  species.  In  the  older  civilized 
countries  entomology  has  been  systematically  studied  for 
many  generations,  and  collections  of  named  insects,  repre- 
sentative of  the  greater  part  of  the  insect  fauna  of  the 
land,  are  numerous.  But  in  new  countries,  where  the 
science  of  entomology  is  still  in  its  infancy,  the  collections 
of  insects  are  few  and  far  from  complete.  The  best  and 
almost  only  collections  in  South  Africa  are  those  of  the 
South  African  Museum,  at  Cape  Town.  These  are  excel- 
lent collections  as  far  as  they  go,  and  great  credit  is  due  to 
those  who  have  arranged  and  classified  them.  Mr.  E. 
Trimen,  who  until  recently  was  Curator,  has  thoroughly 
worked  up  the  Bhopolocera  (butterflies)  and  Mr.  L. 
Peringuey,  the  present  Acting- Curator,  is  now  engaged  with 
the  Coleoptera  (beetles),  on  which  he  has  done  most  prau^e- 
worthy  work.  The  Orthoptera  (locusts,  etc  ,)  have  also 
received  attention ;  but  the  vast  numbers  of  Heterocera 
(moths),  Hjraenoptera  (wasps,  bees,  etc.),  Hemiptera. 
(bugs,  scale  insects  and  bark  lice),  Diptera  (flies)  and 
other  orders  still  remain  almost  wholly  untouched. 

This  condition  of  affairs,  though  the  fault  of  no  one, 
makes  the  labours  of  an  economic  entomologist  more 
difficult  than  they  would  be  in  Europe  or  America.  For 
not  infrequently  he  cannot  properly  determine  the  pest  he  is 
studying,  and  being  thus  unable  to  obtain  its  name,  he  can- 
not ascertain  through  records  whether  or  not  the  insect  is 
injurious  in  other  countries  and  if  efficient  remedies  have 
been  discovered.  The  studying  of  the  habits  of  the  insect 
is  largely  comparative  work.  Closely  allied  insects 
generally  have  similar  or  somewhat  similar  habits  and 
therefore  even  access  to  the  records  of  the  habits  of  the 
insect's  near  relatives  is  a  great  aid.  This  knowledge,  to  a 
large  degree  at  least,  is  out  of  reach  when  the  means  to 
determine  the  insect  are  wanting. 

Equally  with  a  collection,  an  exhaustive  library  on  his 
special  subject  is  needed  by  an  entomologist  for  him  ta 
work  to  the  best  advantage.     Unfortunately,  entomological 
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literature  is  very  much  scattered,  and  many  of  the  most 
valuable  works  are  exceedingly  rare  and  costly,  making  it 
almost  impossible  for  exhaustive  libraries  to  be  possessed 
except  in  the  great  centres  tif  the  world.  The  libraries  in 
South  Africa  are  necessarily  very  incomplete  in  entomo- 
logical works,  since  the  demand  for  such  books  is  not 
sufficient  to  warrant  the  heavy  expenditure  which  would 
be  necessary  to  purchase  even  the  more  general  works. 

The  variability  of  the  climate  is  another  detriment  that 
the  study  of  applied  entomology  meets  with  in  South 
Africa.  In  some  parts  the  rain  falls  in  the  winter  season,  in 
other  parts  it  falls  during  the  summer,  and  in  still  other 
parts,  more  or  less,  all  the  year  round,  while  in  some 
localities  it  fails  very  irregularly  and  at  long  intervals. 
The  times  of  appearance  and  the  habits  of  insects  are  some- 
what influenced  by  the  rains,  making  it  unsafe  to  rely 
entirely  upon  studies  of  an  insect  made  in  one  part  of 
the  Colony  for  application  to  the  whole  Colony.  In  the 
Eastern  Province,  the  Peach  Maggot  is  recorded  to  appear 
in  October  or  even  in  September,  while  about  Cape  Town 
it  does  not  appear  until  the  end  of  the  year  or  later. 

The  lack  of  facilities  for  rapid  travelling  has  also  a 
marked  influence  on  the  results  one  can  accomplish  in 
insect  investigations.  To  travel  the  average  one  hundred 
miles  in  Cape  Colony  will  occupy  as  much  time  as 
travelling  fully  six  times  that  distance  in  America.  And 
that  country  with  its  great  wealth  and  population  can 
afford  an  entomologist  in  nearly  every  State,  and  in  some 
States  several  are  engaged,  so  that  with  the  excellent 
facilities  for  travel  it  is  easy  to  have  an  entomologist 
investigating  an  insect  in  any  portion  of  the  country. 
Here  with  a  scanty  population  we  must  content  ourselves 
with  a  single  entomologist  for  an  extensive  country. 

But  apart  from  these  considerations,  which  are  chiefly 
Dindninces  to  the  study  of  economic  entomology  and 
thereby  affecting  progress,  our  isolation  from  the  great 
centres  of  the  world  and  the  comparatively  small  develop- 
ment of  the  country  influence  the  progress  of  applied 
entomology  in  a  much  more  direct  manner.  No  apparatus 
for  spraying  is  manufactured  in  this  country,  and  on 
account  of  the  small  demand  for  such  wares,  the  dealers 
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cannot  afford  to  keep  a  varied  stock  oq  hand.  In  Cape 
Town,  the  dealers  are  very  obliging,  and  willing  to  import 
anything  that  there  is  a  demand  for;  butuntil  such  apparatus 
has  been  seen  by  the  farmer  they  are  slow  to  demand  it. 

In  England  and  America,  where  the  population  is  great, 
it  pays  large  companies  to  prepare  standard  insecticides^ 
ready  to  be  diluted  with  water,  and  to  sell  them  at 
moderate  prices.  For  instance,  in  the  Western  United 
States  it  is  possible  to  buy  ready-made  lime-sulphur-salt 
mixture  and  resin  wash,  and  in  some  of  the  Eastern  States, 
ready-made  standard  paraffiue  emulsion  and  tobacco- 
dococtions.  Many  persons  are  deterred  from  using 
insecticidal  washes  because  of  the  trouble  involved  in 
.  preparing  them.  Therefore  such  oonveciences  as  reliable 
prepared  washes  are  an  encouragement  to  spray  ;  aud  one 
which  is  quite  wanting  in  Cape  Colony.  It  might  be  well 
to  remark,  however,  that  the  difficulty  in  preparing 
insecticidal  washes  at  home  is  more  often  imaginary  than 
real. 

Such  disadvantages  as  these  have  retarded  the  use  of 
insecticides  and  measures  to  prevent  or  check  injurious 
insects  in  Cape  Colony.  Their  mention  here  is  made  with  a 
double  purpose : — To  explain  that  the  study  of  insects  is 
slower  and  more  arduous  work  here  than  in  older  countries ; 
and  to  indicate  that  the  inertness  of  the  Colonial  farmer  in 
adopting  measures  to  protect  his  crops  from  insect  ravages 
is  not  altogether  due  to  laziness  and  indifference  on  his 
part,  as  so  many  people  are  fond  of  saying,  but  rather  to 
the  conditions  under  which  he  labours.  For  example, 
while  the  American  fruit-grower  is  confronted  with 
advertisements  of  spraying  pumps  and  insecticides  every- 
where he  goes,  and  in  every  agricultural  paper  he  reads, 
and  is  oftentimes  harassed  by  agents  until  he  gets  an 
outfit,  the  fruit-grower  in  Cape  Colony  seldom  sees  a  spray- 
ing machine  mentioned  except  in  his  Agricultural  Joumalj 
never  gets  his  imagination  inflamed  by  exaggerated  state- 
ments of  pump  agents,  and  far  from  being  able  to  purchase 
spraying  apparatus  at  his  very  door  or  having  his  spraying 
done  for  him,  he  has  to  send  to  Cape  Town  or  other  large 
centre  for  his  pump,  and  then  perhaps  to  wait  three 
months  or  longer  while  his  order  is  filled  abroad.     And. 
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Paris  green,  the  most  useful  insecticide,  of  which  twenty- 
four  hundred  tons  are  said  to  be  annually  used  in  the 
United  States  and  Canada,  was  unobtainable  in  the  Colony 
until  within  a  few  years,  and  is  now  stocked  bat  by  few 
-dealers.  Some  farmers,  not  knowing  where  they  can 
procure  it,  have  it  compounded  by  their  local  chemist  at  a 
.great  expense. 

Progress  in  use  of  Insecticides  in  Cape  Colony. 

Despite  the  obstacles  and  disadvantages  in  their  way, 
-the  fruit-growers  are  making  encouraging  progress  in  the 
use  of  insecticides.  The  visits  to  the  principal  fruit- 
growing centres  mentioned  in  the  foregoing  part  of  this 
report  disclosed  to  me  the  fact  that  most  of  the  leading 
fruit-growers  realize  the  injury  which  the  various  insects 
cause  in  their  orchards,  and  are  adopting  measures  for 
their  suppression. 

Quite  a  number  had  this  season  for  the  first  time  made 
•use  of  resin  wash  to  destroy  scale  insects  on  citrus  trees, 
and  washes  of  paraf&ne  and  soap  for  the  same  purpose  had 
l)een  commonly  used.  Winter  spraying  with  lime-sulphur- 
salt  mixture  to  destroy  the  White  Peach  Scale  had  been 
used  during  the  past  winter  by  a  few  parties  in  Wellington 
and  Constantia.  Fumigation  to  destroy  the  Red  Scale  had 
l)een  introduced  into  Wellington  by  Mr.  P.  J.  Cillie,  C.  son, 
the  enterprising  president  of  the  Wellington  Fruit  Growers' 
Association,  and  had  been  used  in  several  citrus  groves. 
And  Mr.  H.  Meyers,  the  energetic  horticulturist  in  charge 
of  Mr.  C.  D.  Budd's  orchards  at  Femwood,  Newlands,  has 
an  ela'borate  fumigation  outfit,  with  which  he  treated  the 
greater  part  of  the  orange  and  lemon  trees  on  the  estate 
during  the  past  winter. 

The  ravages  of  the  Pear  Slug  have  this  year  been 
checked  in  a  great  number  of  orchards  by  the  timely  use 
of  Paris  green.  From  the  Eastern  Province,  also,  comes 
the  tidings  that  insecticides  are  becoming  more  extensively 
used.  One  grower  writes  that  he  has  just  successfully 
treated  a  thousand  orange  trees  with  resin  wash  for  the 
Bed  Scale.  In  Graaff-Beinet  some  spraying  was  done  to 
check  Codling  Moth  injury ;  but  about  this  town  there  is 
room  for  an  immense  amount  of  more  spra3ring  against  this 
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insect.  Mr.  Wm.  Boe  is  here  striving  hard  by  precept 
and  example  to  get  his  fellow-townsmen  to  combat  this 
most  pernicious  of  apple  pests,  but  they  are  slow  to  follow 
his  suit. 

The  agricultural  classes  of  all  countries  are  conservative 
and  slow  to  take  to  new  ideas.  The  isolated  condition  of 
Cape  Colony  has  had  the  tendency  to  make  farmers  here 
even  slower  than  the  average.  Therefore  it  cannot  be 
expected  that  any  large  proportion  of  the  farmers  will  at 
once  do  as  they  should  in  using  insecticides,  however  much 
the  benefit  to  be  derived  from  spraying  is  brought  to  bear 
upon  them  through  press  notices,  and  the  successes  of  their 
more  enterprising  fellow-farmers.  But  although  progress 
may  be  slow,  it  will  be  sure,  for  few  investments  pay  so 
well  as  a  spray-pump  judiciously  used,  and  now  that  the 
practice  of  spraying  has  gained  a  foothold,  the  farmers  will 
not  take  forever  to  recognise  the  fact. 

The  importers  of  agricultural  implements  in  Cape  Town 
have  all  expressed  their  willingness  to  stock  such  spraying 
apparatus  as  promises  to  come  into  demand.  Already 
several  are  introducing  improved  styles  of  knapsack  pumps, 
and  sell  the  chief  insecticides  at  reasonable  prices. 

In  England  and  America,  manufacturers  have  found  it 
profitable  to  prepare  many  of  the  leading  insecticides  ready 
for  dilution  in  water ;  and  in  some  fruit-growing  districts 
of  America,  private  parties  make  a  business  of  spraying 
orchards  at  moderate  rates.  There  seems  to  be  a  chance 
in  many  sections  of  Cape  Colony  for  just  this  sort  of  work ; 
in  fruit-growing  sections  like  Wellington  and  i^tellenbosch, 
an  enterprising  man  could  probably  work  up  a  really 
lucratiye  business,  and  need  but  little  capital  to  start  on. 
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REPORT  ON  INSECTS. 

It  is  not  deemed  advisable  to  attempt  a  complete  reporir 
upou  the  insects  which  have  been  studied  during  the 
period  of  four  months  covered  by  this  report,  as  these 
studies  in  few  cases  are  sufficiently  complete  to  warrant 
publication.  A  short  account  of  the  most  injurious  fruit 
insects  which  have  been  observed  will,  however,  be  given. 
The  report  on  even  these  is  preliminary,  and  a  more 
complete  illustrated  report  on  the  same  insects  will  probably 
be  submitted  later.  The  remedies  recommended  for  these 
insects  is,  also,  in  many  cases  provisional,  pending  thorough 
experimentation  during  the  coming  year  ;  but  such  as  are 
given  will  iu  all  likelihood  be  found  reliable,  the  changes 
which  may  be  hereafter  made  being  most  likely  to  be 
decrease  of  strength  and  in  method  of  preparation. 

The  Peach  Maggot. 
{Oeratitis  citriperda^  MacL.) 

The  Peach  Maggot  needs  no  introduction  to  South 
African  readers,  since  next  to  locusts  and  the  Australian 
Bug,  no  other  insect  has  gained  greater  infamy.  A  re- 
print of  all  that  has  been  published  in  the  Agricu  tural 
Journal  concerning  it  and  which  contains  all  the  current 
information  with  regard  to  it  in  the  possession  of  the 
Department  of  Agriculture  was  issued  within  a  few  months. 
To  this  I  can  add  nothing. 

The  life-history  of  the  insect  ns  worked  out  by  Mr.  8. 
D.  Bairstow  is  briefly  : — That  the  imago  or  fly  hibernates 
through  the  winter  and  coming  out  in  the  spring  deposits 
its  eggs  in  the  fruit.  These  eggs  hatch  into  maggots 
which  burrow  in  the  pulp  of  the  fruit ;  and  at  maturity 
escape  to  the  ground,  in  which  they  transform  to  puparia 
from  which  the  flies  soon  emerge.  Several  generations 
are  passed  during  the  season,  the  time  for  one  being  about 
thirty-two  days.  Peaches,  apricots,  oranges,  pears,  apples, 
and  figs  are  all  attacked,  and  possibly  other  fruits. 

In  tiie  Western  Province  the  fly  does  not  seem  to  make 
its  appearance  as  early  as  in  the  Eastern.     Last  year  late 
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apricots  were  attacked,  but  this  year  they  generally 
eeoaped  and  few  maggots  have  been  seen  prior  to  January 
Ist ;  while  in  the  Eastern  the  fly  is  stated  to  appear  as 
eariy  as  October. 

The  treatments  which  have  been  recommended  for  the 
destruction  of  the  Peach  Maggot  are : — First,  constatit 
culture  of  the  soil  beneath  infested  trees  to  expose  the 
puparia  to  fowls  and  other  birds ;  and  secondly,  to  gather 
and  destroy  all  infested  fruit  as  it  falls. 

Mr.  Bairstow's  account  of  the  insect  shows  it  to  be 
rather  inactive  and  slow  in  its  movements.  In  these 
respects  it  resembles  Trt/peta  pomonella^  a  related  fly 
infesting  apples  in  the  Northern  United  States.  The 
habits  and  spread  of  this  latter  insect  has  been  carefully 
studied  by  Mr.  P.  L.  Harvey,  the  Maine  State  Ento- 
mologist, and  the  conclusion  reached  that  it  spreads  slowly 
from  tree  to  tree  and  from  orchard  to  orchard  ;  and  hence 
that  ^'  The  checking  of  the  pest  is  largely  an  individual 
matter^  to  be  worked  out  independently  in  each  orchard?^ 
This  same  conclusion  would  seem  to  apply  equally  well  to 
the  Peach  Maggot  and  the  experiences  of  fruit-growers  in 
the  Western  Province  so  far  during  the  present  season 
give  evidence  that  where  the  fallen  fruit  was  picked  up 
and  destroyed  daily  last  year,  little  or  no  maggot  attack 
has  occurred. 

Codling  Moth. 
(Carpocapsa  pomonellaj  Linn.) 

No  other  insect  is  such  a  pest  to  a  bearing  apple  tree  as 
this  one.  Pears,  and  a  few  other  fruits  are  also  attacked, 
but  its  injuries  are  practically  confined  to  apples  and  pears. 
It  originally  came  from  Europe.  How  widely  it  is  dis- 
tributed in  South  Africa  I  do  not  yet  know,  but  it  surely 
occurs  throughout  most  parts  of  the  Eastern  Province  and 
its  presence  is  much  suspected  in  the  Western.  Mr.  Wm. 
Boe,  of  GraaS-Beinet,  writes  me  that  he  personally  knows  it 
to  have  been  very  destructive  in  Graham's  Town  and  Albany 
more  than  ten  years  ago.  Public  attention  was  called  to 
it  io  a  long  article  in  the  Agricultural  Journal  for  March  9, 
1893y  when  drawings  of  the  insect  in  its  different  stages 
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and  of  infested  fruit  were  given,  and  remedies  advised  by 
Mr.  8.  D.  Bairstow. 

The  insect  passes  the  winter  in  the  larval  or  pupal  state 
in  a  greyish-white  cocoon,  most  often  attached  to  the  bark 
of  the  tree.  From  this  the  moth  emerges  about  the  time 
of  the  setting  of  the  blossom ;  and  after  pairing,  the  female 
deposits  her  eggs  on  the  forming  fruit.  Almost  invariably 
but  one  egg  is  laid  on  an  apple.  This  is  placed  in  the 
calyx  end  which  at  this  time  is  uppermost.  The  larva  or 
caterpillar  which  hatches  from  the  egg  bores  into  the  fruit, 
generally  towards  the  core.  It  feeds  for  three  weeks  or 
more  and  then  escapes  from  the  fruit  which  often  will 
have  dropped  prematurely.  The  larva  then  seeks  a  place 
of  concealment  and  spins  the  cocoon  within  which  it 
changes  to  a  pupa. 

In  some  latitudes  there  is  but  one  brood  a  year.  When 
this  is  the  case,  the  maggot  remains  unchanged  for  some 
time,  often  until  the  following  spring,  but  finally  trans- 
forming to  the  pupa  from  which  the  moth  escapes  as 
before.  In  South  Africa,  there  appears  to  be  two  broods, 
since  from  infested  apples  and  pears  sent  me  in  late 
November,  moths  were  obtained  during  the  first  week  of 
January.  This  second  brood  in  the  opinion  of  some  Graaff- 
Beinet  fruit-growers  is  not  nearly  as  destructive  as  the 
first. 

The  moth,  with  its  wings  outspread,  measures  about 
four-fifths  of  an  inch.  It  is  a  pretty  creature,  grayish- 
brown  in  general  colour,  with  a  large  roundish  patch  of 
bronze  on  the  outer  part  of  the  fore-wings.  The  larva  is 
whitish  in  colour  until  nearly  full-grown,  when  it  becomes 
more  or  less  pinkish.  The  head  is  always  very  much 
darker  than  the  body.  In  length,  the  full-grown  larva 
measures  about  five-eighths  of  an  inch. 

Long  experience  has  proved  that  spraying  the  trees  soon 
after  the  blossoms  set  with  an  arsenical  poison  is  the  most 
efficient  means  of  checking  this  pest.  For  spraying,  Paris 
green  is  preferable.  This  is  applied  in  water  by  means  of 
spraying  pumps  through  nozzles  which  break  the  liquid 
into  a  very  fine  mist.  One  pound  of  Paris  green  to  200 
gallons  of  water  is  the  proportion  most  often  used.  Paris 
green  is  a  heavy  powder  which  remains  insoluble  in  the 
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water.  When  used  in  too  strong  a  mixture  the  foliage  is 
aj>t  to  be  badly  scorched,  and  for  this  reason  the  mixture 
should  be  kept  constantly  agitated  while  it  is  being  used 
to  prevent  it  becoming  over  strong  at  the  bottom. 

If  freshly  slaked  lime,  a  pound  for  each  pound  of 
Paris  green,  be  added  to  the  water,  all  danger  of  burning 
will  be  removed,  and  a  stronger  mixture  may  be  used ;  but 
the  addition  of  lime  does  not  obviate  the  necessity  of 
constant  agitation  to  secure  an  equal  distribution  of  the 
poison.  Arsenate  of  lead  is  an  arsenical  compound  which 
is  sometimes  substituted  for  Paris  green.  It  keeps  in 
fiuspension  much  better,  and  will  not  injure  the  foliage, 
however  strong  the  mixture  may  be.  It  has  the  disad- 
vantage of  being  white,  which  though  an  advantage 
in  showing  on  the  foliage,  renders  it  unsafe  to  leave  about 
as  it  might  be  mistaken  for  a  harmless  powder;  and 
farther  it  is  not  manufactured  as  yet  for  sale  and  has  to  be 
specially  prepared  by  a  chemist,  which  makes  it  far  more 
expensive  than  Paris  green.  Paris  green  is  now  sold  at 
Is.  6d.  per  pound  in  Cape  Town.  London  purple,  another 
arsenical  compound,  is  used  by  some  in  place  of' Paris 
green,  but  as  its  composition  is  variable  and  as  it  is  usually 
more  injurious  to  the  foliage  than  Paris  green  its  use  is 
not  so  commendable. 

A  second  sprapng  for  the  Codling  Moth  is  given  about 
a  week  or  ten  days  later  to  supplement  the  work  of  the 
first.  Where  the  insects  are  very  numerous  a  third 
spraying  is  given  by  some  growers  after  the  lapse  of 
another  ten  days.  A  heavy  rain  following  soon  after 
spraying  will  necessitate  repeating  the  work,  as  most  of 
the  Paris  green  may  be  washed  from  the  trees.  Some 
larvae  may  escape  poisoning  but  the  greater  part  of  them 
will  be  destroyed.  Where  the  second  brood  is  troublesome 
it  is  well  worth  while  to  keep  the  trunks  of  the  trees  free  of 
loose  bark  and  to  fasten  bands  of  straw  or  other  material 
about  the  trunks.  In  this  climate  these  had  probably 
best  be  applied  about  the  middle  of  November  and  visited 
once  a  week  until  the  middle  of  January,  each  time  being 
taken  off  and  examined,  and  all  larvae  or  cocoons  found  under 
them  destroyed.  A  little  experience  will  show  at  about 
what  date  to  apply  the  bands  and  when  to  remove  them. 

d2 


36  . 

Collecting  and  destroying  infested  fruit  is  often  resorted 
to ;  but  with  this  insect  there  is  little  value  in  gathering 
such  fruit,  or  even  applying  bands,  unless  all  fruit-growers 
in  the  neighbourhood  do  the  same. 

Pear  Slug. 
(Selandria  cerasi^  Peck.) 

This  insect  is  reported  from  most  of  the  fruit-growing 
sections  of  the  Western  Province,  but  as  yet  there  is  no 
record  of  its  occurrence  elsewhere  in  South  Africa.  It 
passes  the  winter  in  the  pupa  state  under-ground.  The 
saw-flies  begin  to  appear  on  the  wing  early  in  October, 
and  deposit  eggs  singly  in  incisions  which  they  cut  in  the 
surface  of  the  leaf.  The  egg  hatches  in  about  a  fortnight, 
and  the  slug  at  once  begins  to  feed  on  the  surface  of  the 
leaf  and  the  tissues  beneath,  but  does  not  eat  entirely 
through.  The  leaves  turn  dark  where  injured,  and  when 
much  eaten  fall  prematurely.  Pear  trees  suffer  the  most, 
and  are  often  defoliated.  Quince,  Cherry,  and  Plum  also 
suffer  severely,  and  Apricot  and  Peach  slightly. 

The  saw-fly  is  a  shiny  black  insect  with  four  transparent 
wings.  It  is  small,  measuring  about  one-fifth  of  an  inch 
in  length.  The  slug  is  whitish  at  first,  but  soon  becomes 
dark  from  a  slimy  matter  which  it  secretes.  When  full- 
grown  it  measures  between  one-half  and  five-eighths  of  an 
inch  in  length.  The  fore  part  of  the  body  is  much  broader 
than  the  posterior  part. 

A  second  brood  of  the  slugs  appears  later  in  the  season, 
but  the  appearance  of  both  broods  from  this  season's  obser- 
vations is  far  from  uniform,  eggs  and  full-grown  slugs 
being  on  the  trees  at  the  same  time. 

The  Pear  Slug  is  one  of  the  easiest  insects  to  destroy. 
The  simplest  method  is  by  Paris  green,  as  recommended 
for  the  Codling  Moth,  applied  as  soon  as  any  slugs  are 
noticed.  A  second  application,  a  fortnight  later,  may  be 
necessary ;  and  watch  should  then  be  kept  for  the  second 
brood  after  five  or  six  weeks,  and  if  these  be  numerous 
another  spraying  should  be  given.  White  hellebore,  one 
pound  to  forty  or  fifty  gallons  of  water,  serves  as  well  as 
Paris  green,  but  is  much  more  expensive.     It  must  be 
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fieBh  to  be  fully  effeotiye.  It  has  the  advantage  of  being 
strictly  barmless  to  the  foliage,  and  in  being  non-poisonouB 
toman. 

Lime,  sifted  ashes,  fine  dirt,  sand  or  any  other  finely; 
powdered  material  dusted  over  the  foliage  will  also  prove 
efficacious  in  destroying  the  slugs.  Such  methods  as  these 
need  a  repetition  in  a  few  days,  and  are  less  satisfactory 
than  spraying  with  Paris  green  or  hellebore. 

Apple  and  Quince  Borer. 

(Cossus  tristiSy  Drury.) 

• 

Frequent  complaints  are  made  in  Wellington,  Paarl, 
Stellenbosch,  and  Worcester  of  a  worm,  or  more  properly 
a  caterpillar,  which  burrows  in  the  trunks  and  branches  of 
Apple  and  Quince,  and  occasionally  Pear.  The  mischief- 
maker  when  full-grown  is  a  stout-bodied  catorpillar  about 
an  inch  and  one-half  in  length.  It  is  flesh-coloured,  with 
a  redJish-brown  head,  conspicuous  black  jaws,  and  a  series 
of  more  or  less  distinct  reddish  markings  down  the  back. 
The  breathing  holes  (spiracles)  along  the  sides  show  very 
distinctly.  The  caterpillar  turns  to  a  pupa  within  the 
wood  ;  and  from  the  pupa  emerges  a  stout-bodied  moth 
which  measures  two  inches  or  thereabouts  across  the 
expand^^d  wings.  The  body  is  clothed  with  fine  grayish 
hairs  which  have  a  reddish  cast,  very  noticeable  on  the 
under  surface  where  the  hair  is  much  lighter  in  colour 
than  above.  The  wings  are  also  grayish,  the  hind  ones 
being  darkest.  Each  fore-wing  is  quite  dark  on  the 
anterior  part  of  the  basal  half,  while  the  rest  of  the  wing 
is  marked  with  dashes  of  black.  Few  specimens  of  the 
moth  are  in  my  possession,  and  these  vary  considerably  in 
the  depth  of  colouration. 

In  captivity  one  female  deposited  one  hundred  and 
eighty-five  eggs,  mostly  on  the  bark.  These  eggs  were 
not  regularly  placed.  They  are  about  one-twenty-fifth  of 
an  inch  in  length  by  about  two-thirds  as  wide,  pale  salmou 
in  colour  and  with  a  finely  reticulated  surface. 

All  boring  iusects  are  (Ufficult  to  destroy.  When  young, 
this  one  seems  to  frequent  the  wood  just  beneath  the  bark, 
and  as  its  presence  can  be  told  by  the  excrement  which  is 
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orced  out  through  an  opening  in  the  bark,  it  may  then 
be  easily  dug  out  and  destroyed.  Later  it  bores  deeper 
into  the  wood.  Then  it  may  be  destroyed  by  means  of  a 
flexible  wire  forced  into  its  burrow  until  it  is  pierced,  or  in 
dome  cases  by  injecting  paraffine,  carbon  bisulphide  or 
other  penetrative  liquid  which  will  kill  by  contact.  Mr. 
P.  J.  CiUie,  of  Wellington,  states  that  where  the  young 
larysB  have  entered,  the  bark  of  the  tree  is  dark-coloured 
and  moist,  and  states  that  the  eggs  are  laid  in  November 
and  December.  The  eggs  laid  in  confinement  were 
deposited  late  in  October,  but  being  infertile  failed  to 
hatch. 

As  many  as  nineteen  larvee,  an  inch  in  length,  have  heext 
removed  from  one  cavity  in  the  fork  of  an  apple  tree. 

The  habit  of  this  insect  to  infest  the  Quince  renders  the 
growing  of  this  tree  in  hedges  very  objectionable  where  the- 
itisect  occurs.  The  hedges  in  such  cases  become  a  breed- 
ing ground,  from  which  the  insects  spread  to  surrounding, 
apple  orchards. 

The  American  Blight 
(Schizoneura  lanigera^  Hausm.) 

The  American  Blight,  otherwise  known  as  the  Woolly 
Aphis  and  by  a  few  as  the  Blood  Insect,  is  an  almost 
tmiversally  distributed  pest  of  the  Apple.  It  is  very 
injurious  and  is  especially  destructive  to  young  trees* 
Both  roots  and  branches  are  attacked.  On  the  roots  wart- 
like swellings  are  produced  which  check  the  supply  of 
nourishment  and  induce  decay.  Excrescences  are  alsa 
6aused  on  the  parts  above  ground.  The  insect  most 
frequently  abounds  about  the  base  of  the  tree,  about  the 
junction  of  branches  or  suckers  with  the  trunk  and 
about  any  break  in  the  bark.  On  badly  infested  trees  the 
whole  under  surface  of  the  branches  and  even  the  twigs- 
may  be  covered.  They  live  in  masses  and  are  conspicuous* 
by  the  secretion  of  white  threads,  resembling  wool  in 
appearance  which  coats  their  bodios.  When  cnishert  they" 
yield  a  blood-red  stain  which  suggests  the  name  ''  Blood 
Insect.^' 

In  this  climate  the  insects  appear  to  infest  the  bark: 
throughout  the  year.     The  full-grown  female  is  about  one- 
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tenth  of  an  inch  in  length,  and  wingless.  From  her^ 
UTing  young  are  produced.  In  colder  latitudes,  as  winter 
approaches,  egg-laying  females  are  produced;  and  also, 
winged  females  which  spread  the  infestation  to  other  trees. 
This  may  or  may  not  be  the  case  here. 

The  pest  is  most  frequently  introduced  into  an  orchard 
on  young  trees,  and  hence  great  care  should  be  exercised 
to  plant  only  perfectly  clean  stock.  As  a  precaution,  all 
nursery  stock  should  be  dipped  in  paraflfine  emulsion  or 
water  heated  to  about  150°.  On  the  branches  the  lice  may 
be  destroyed  by  spraying  or  brushing  the  infested  portions 
of  the  tree  with  any  of  the  insecticides  recommended  for 
scales  on  citrus  trees.  Nothing  is  better  than  carefully 
made  paraffine  emulsion  diluted  with  nine  parts  of  watex. 
Success  depends  almost  whoUv  upon  the  thoroughness  of 
the  application  of  the  insecticide.  The  insects  are  not 
difficult  to  kiK  when  on  the  exposed  parts  of  the  tree,  but 
if  even  a  few  out  of  a  thousand  escape  the  tree  will  soon 
become  re-infested. 

The  breeding  capacity  of  aphides  is  remarkable  and  the 
woolly  aphis  is  not  an  exception.  A  single  female  aphis 
has  been  calculated  to  produce  millions  of  progeny  in  her 
lifetime  ;  and  the  number  which  may  elaborate  from  a 
single  female  if  all  survived  to  reproduce  during  a  season  of 
three  huundred  days  is  too  :>reat  to  attempt  to  express  in 
figures.  "  There  would  be  room  in  the  world  for  nothing 
else  but  aphides."  This  statement  will  emphasize  the 
necessity  of  thorough  treatment 

To  destroy  the  root-infesting  aphides,  pour  scalding-hot 
water  freely  around  the  roots.  The  roots  should  be  partially 
exposed,  and  the  water  near  the  boiling  point.  Besin 
wash,  paraffine  emulsion  or  in  fact  any  contact  insecticide 
may  be  likewi$>e  applied  with  success.  How  to  prepare 
resin  wash  and  paraffine  emulsion  is  stated  in  the  article 
on  the  Red  t5cale.  In  Australia,  the  American  Blight  was 
once  almost  a  scourge.  But  by  growing  trees  grafted  upon 
varieties  of  Apple  which  are  exempt  from  the  attacks  of 
the  insect,  the  destruction  caused  by  the  insect  has  been 
wonderfully  lessened.  A  list  of  varieties  stated  to  be  thus 
'*  Blight  Proof  "  was  published  in  the  Agricultural  Journal 
for  September  1 9th,  1895. 
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Some  of  the  apple  trees  now  grown  in  the  Colony  are 
said  to  be  blight-proof.  Of  these  the  "  May  Apple  "  has 
bef*n  most  frequently  mentioned  to  me.  Wide-awake 
nurserymen  in  this  Colony  are  now  grafting  their  stock 
on  the  best  of  such  blight-proof,  roots,  and  intending 
purchasers  would  do  well  to  procure  such  trees. 

Orakge  Arms. 
(Stp/umophora  sp.) 

Probably  this  is  the  same  species  as  is  found  in 
Australia  aud  America  {Siphonophora  citrifoUi  Ash). 
The  old  aphides  are  shiny  black,  while  the  young  ones  tire 
dull  black.  They  cluster  on  the  terminal  growth  of  all 
citrus  fruit  trees  and  greatly  retard  the  growth  of  the 
twigs  by  the  extraction  of  the  sap. 

Like  other  aphides  they  multiply  with  wonderful 
rapidity,  and  where  a  single  leaf  is  seen  infested  one  day, 
a  whole  branch  may  be  swarming  with  aphides  a  week 
later.  The  aphides  appear  very  early  in  the  spring,  and  a 
little  attention  when  the  first  leaves  become  affected  will 
save  much  attention  or  injury  to  the  trees  later. 

The  aphides  are  not  difficult  to  destroy.  At  first  the 
destruction  of  a  few  leaves  may  be  all  that  is  necessary, 
but  later  if  the  aphides  spread  and  become  numerous,  an 
insecticide  is  desirable.  Tobacco  is  excellent  for  this 
purpose.  It  should  be  steeped  or  boiled  in  water,  and  the 
extract  thus  obtained  applied  to  the  infested  parts  of  the 
tree.  Often  the  branches  may  be  beni  o^rer  and  dipped 
into  a  pail  of  the  liquid,  thus  making  a  few  gallons  suffice 
for  many  trees.  The  amount  of  tobacco  to  use  depends 
upon  its  strength.  One  pound  of  Boer  tobacco  to  one 
gallon  of  water  has  proved  thoroughly  efficacious  and 
probably  a  much  weaker  extract  would  answer.  Paraffine 
emulsion  and  resin  M'ash  are  both  very  effectual.  The 
method  to  prepare  them  is  given  later  under  scale  insects. 
The  paraffine  emulsion  has  proved  a  complete  remedy  when 
diluted  with  fourteen  parts  of  water  to  one  of  emulsion. 

Many  different  species  of  lady-birds  prey  upon  the 
Orange  /^phis,  but  generally  it  is  late  in  the  season  before 
the   lady-birds  become   numerous  enough  to  keep  it  in 
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check.  The  most  common  species  is  Chtlomenes  lunata. 
This  is  an  insect  measuring  between  one*fourth  and  five- 
sixteenths  of  an  inch  in  length ;  it  is  yellow,  marked  with 
black,  the  black  forming  a  network  enclosing  the  yellow  in 
spots.     On  old  beetles  the  yellow  turns  to  a  reddish  colour. 

Red  Scale. 

(Aspidiotus  aurantii^  Mask.)* 

Several  different  species  of  scale  insects  infest  fruit  trees 

in  Cape  Colony,  but  this  one  is  by  far  the  worst.     It  is 

most  destructive  to  citrus  fruit  trees,  but  sometimes  greatly 

injures  Apple,  Pear  and  Fig.     It  occurs  slightly  on  many 

other  trees,  such  as  Willow,  Oak,  and  Keurboom ;  and  is 

not  uncommon  on  some  garden  shrubs,  particularly  Eoses. 

It  is  found  on  all  parts  of  the  tree,  and  is  especially  fond 

of  the  fruit.      The  scale  insect  itself  is  a  minute  yellow 

body  covered  above  and  partially  beneath  by  a  scale.     The 

scale  of  the  female  is  circular,  quite  flat,  about  one-twelfth 

of  an  inch  in  diameter,  and  distinctly  reddish  in  colour, 

and  with  a  bright  nipple-like  prominence  in  the  centre. 

The  scale  of  the  male  is  somewhat  smaller  and  more  oval 

in  outline.     The  young  of  the  Red  Scale  are  produced 

alive,  or  else  the  egg  stage  is  exceedingly  short.     These 

joung  are  lively  little  lice,  and  scatter  about  the  tree. 

After  awhile  they  attach  themselves,  and  become  coated 

over  with  a  scale.     The  females,  like  those  of  other  scale 

insects  of  this  family,  lose  the  power  of  motion  after  once 

becoming  attached,  but  the  males  when  matured  are  minute 

-fly- like  insects  with  one  pair  of  wings. 

The  insect  is  spread  from  tree  to  tree  and  from  place  to 
place  principally  by  becoming  attached  to  moving  objects 
«uch  as  other  insects,  birds,  or  even  the  clothes  of  people, 
and  thus  beiug  carried ;  and  through  young  stock  which  is 
infested  when  taken  from  the  nursery. 

The  leaves  of  citrus  trees  generally  turn  yellow  about 
the  scales,  showing  well  the  injmy  that  is  being  done. 
The  fruit  is  dwarfed  and  much  disfigured.  When  the 
scales  are  excessively  numerous  the  trees  become  sickly, 
and  not  infrequently  die  to  the  roots.     New  shoots  often 

*  Detenninatioxi  confirmed  by  Mr.  L.  O.  Howard. 
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spring  up  only  to  be  destroyed  in  a  few  years ;  and  finally 
the  whole  tree  may  succumb.  The  bark  of  the  young 
growth  of  apple  and  pear  trees  turns  reddish  in  the 
vicinity  of  the  scales. 

The  most  successful  remedy  for  the  Red  Scale  is  fumi- 
gation with  hydrocyanic  acid  gas.  Tents  or  immense 
sheets  of  air-tight  cloth  are  placed  over  the  trees,  and  the 
gas  generated  beneath  by  acting  on  potassium  cyanide  with 
sulphuric  acid  in  water.  This  is  the  remedy  most  used  in 
the  great  orange  groves  of  California.  It  is  more  expen- 
sive than  spraying,  but  it  is  so  much  more  effectual  that 
growers  are  willing  to  stand  the  greater  cost. 

Unfortunately  these  means  cannot  be  generally  adopted  in 
the  Colony.  The  initial  expense  of  tents  and  apparatus 
places  it  beyond  the  means  of  most  individual  farmers ; 
and  the  comparative  small  size  of  the  orange  orchards, 
with  the  uneven  growth  of  the  trees  in  most  orchards,  and 
the  long  distances  betweeen  farms,  places  the  cost  of 
fumigation  beyond  an  economical  point  in  most  localities, 
even  if  the  fruit-growers  co-operated  and  jointly  purchased 
an  outfit.  However,  I  believe  that  there  are  a  few  districts 
where  it  would  well  repay  the  orange-growers  to  combine 
to  purchase  an  outfit,  and  hire  a  foreman  with  a  crew  of 
men  to  fumigate  all  their  trees. 

The  alternative  of  fumigating  is  spraying  For  this 
there  is  a  choice*  of  insecticides,  but  resin  wash  is  un- 
doubtedly the  best  and  cheapest.  As  yet  it  has  not  been 
long  enough  in  use  in  Cape  Colony  to  state  definitely  the 
strength  at  which  it  had  best  be  used  here,  but  a  wash 
prepared  accoraing  to  the  following  formula  has  been 
proved  effectual  in  a  number  of  orchards  and  is  the  same 
as  that  used  in  California,  making  allowance  for  the  larger 
gallon  measure  used  here.  It  may  eventually  prove  that 
a  weaker  wash  would  be  equally  effectual. 

Eesin  ...  ...     24  pounds. 

Caustic  Soda  ^98  per  cent.)     5  pounds, 

Fish-oil  ...  ...       3  pints  ("i^  bottles). 

Water  ...  ...   100  gallons. 

To  prepare  the  wash  a  kettle  of  a  capacity  at  least  half 
as  great  as  the  total  number  of  gallons  is  required ;  that  is, 
to  make  one  hundred  gallons  of  vrash  the  kettle  should 
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bold  at  least  fifty  gallons.     A  second  kettle,  in  which  to* 
lieat  water,  is  very  desirable.    Place  the  ingredients  in  the- 
oooking  kettle  and  cover  them  with  several  inches  of  water, 
hot  or  cold.     Bring  this  to  a  boil,  stirring  the  raixlnre- 
frequently   until  a   solution  is  formed.      Allow   to   boil 
briskly  for  from  one  and  one-half  to  three  hours.     One 
and  one-half  hours  is  sufficient  if  the  resin  is  not  coarse* 
and  the  boiling  is  brisk  and  constant,  but  the  lunger  period 
is  safer.     When  thf»roughly  cooked  no  free  oil  floats  on 
the  surface  of  the  solution.     When  there  is  a  tendency  for 
the  water  to  boil  over  while  cooking,  add  a  quantity  of 
hot  water  or  a  very  little  cold.     If  too  much  cold  is  added, 
the  operation  of  cooking  is  greatly  retarded,  so  it  is  always- 
better  to  add  hot  water.     When  cooked  add  hot  water  to 
half  the   full   amount  of  wash,  and  then,  after  stirring 
thoroughly,  cold  water  to  the  full  amount  may  be  added. 
The  wash  is  then  ready  for  use. 

It  is  not  necessary  to  use  the  wash  on  the  same  day  that 
it  is  made,  nor  is  it  necessary  to  dilute  it  at  once.  It  will 
keep  indefinitely,  but  if  the  solution  is  concentrated  it 
should  be  heated  again  before  adding  cold  water. 

The  wash  is  effective  on  the  Red  Scale  at  all  seasons  of 
the  year,  but  less  so  in  winter  than  in  summer.  In  Cali- 
fornia it  is  generally  conceded  that  August  and  September 
are  the  best  months  in  which  to  spray  citrus  fruits  for  this 
scale.  These  months  correspond  to  February  and  March 
with  us,  and  limited  observations  in  this  country  by  parties 
having  used  the  wash  seem  to  show  that  these  months  will 
prove  the  best  here. 

It  has  often  been  noticed  that  this  wash,  as  well  as 
others,  is  much  less  destructive  to  the  scales  on  the  fruit 
than  to  those  infesting  the  leaves  and  bark.  It  is,  there- 
fore, when  possible,  desirable  to  do  the  spraying  while  no- 
fruit  is  on  the  trees. 

Generally,  more  or  less  of  the  old  devitalized  foliage 
will  drop  off  soon  after  the  spraying,  but  ordinarily  this 
loss  is  not  great.  Hot,  dry  winds  following  the  spraying 
may  cause  a  much  gi*e;itor  loss  of  foliage  nwX  likewise  a 
dropping  of  fruit;  and  spraying  had  probably  be  best 
delayed  in  localities  where  such  winds  occur  until  the 
season  for  them  is  past. 
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Two  weeks  or  thereabouts  after  spraying,  the  trees 
should  be  examined,  and  if  live  scales  are  still  to  be  found 
a  second  spraying  should  be  given.  If  the  scales  are  dead 
they  w.U  easily  rub  off  of  the  leaves. 

Besin  can  be  purchased  in  Cape  Town  at  the  rate  of 
12s.  per  hundred  pounds ;  or  if  a  full  barrel  of  240  pounds 
is  taken,  at  the  rate  of  7s.  6d.  per  hundred  pounds.  In 
small  quantities  it  sells  at  3d.  per  pound.  One  brand  of 
caustic  soda  comes  in  five  pound  tins,  and  sells  at  3s.  9d. 
per  tin.  Another  biand  comes  in  three  pound  tins,  selling 
at  3s.  6d.  Fish-oil  can  be  bought  for  about  4s.  Gd.  per 
gallon.  Probably  a  considerable  reduction  would  be  made 
on  large  orders  of  both  soda  and  fish-oil. 

One  hundred  gallons  of  wash  would  cost  for  the 
materials  about  lis  6d.,  estimating  the  resin  at  3d.  per 
pound,  or  about  Vs.,  estimating  the  resin  at  7s.  6d.  per 
hundred  pounds. 

Paraffiiie  emulsicin  may  be  used  in  place  of  resin  wash, 
but  it  appears  so  mucli  less  effective  and  the  cost  is  so  much 
greater,  paraffine  costing  *Is.  or  more  a  gallon,  that  resin 
wash  is  preferable.  With  the  repeated  use  ot  paraffine 
emulsion  many  growers  have  kept  their  citrus  trees  quite 
free  of  scale. 

The  best  formula  to  use  in  preparing  paraffine  emulsion 
is  that  advocated  by  the  Uuited  States  Goverument, 
making  allowance  for  the  difference  between  the  United 
States  gallon  and  our  own : — 

Paraffine...  ...  ...  5  gallons, 

Soap        ...  ...  ...  Impounds, 

Water     ...  ...  ...  2|  gallons. 

Whale-oil  soap  is  preferable,  but  any  common  hard  soap 
may  be  used  as  the  paraffine  is  the  destroying  ingredient 
depended  upon. 

Cut  the  8o»p  into  small  pieces  and  boil  until  dissolved 
in  the  water.  Then  while  the  water  is  still  boiling, 
remove  it  from  the  fire  and  add  it  to  the  paraffine.  Churn 
this  mixture  steadily  with  a  good  syringe  for  about  five 
minutes,  or  if  no  syringe  is  at  hand  beat  rapidly  with  a 
paddle  for  ten  or  fifteen  minutes.  By  that  time  the 
mixture  should  be  a  stable  emulsion  which  when  allowed 
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to  stand  will  not  separate.  For  use  take  one  part  o^  emal- 
sion  for  nine  parts  of  water,  hot  water  being  preferable. 
Mix  the  water  and  emulsion  thoroughly. 

Many  farmers  have  destroyed  the  Red  Scale  by  using 
Little's  Sheep  Dip.  Mr.  J.  C.  Gamer,  the  Resident 
Magistrate  at  Mount  Ayliff,  East  Griqualand,  writes  that 
he  and  a  number  of  others  in  his  vicinity  found  it  to 
answer  the  purpose  excellently.  One  gallon  of  the  dij^ 
was  mixed  in  sixty  of  water,  and  to  make  sure  of  destroying 
all  the  scales  Mr.  Gamer  sprayed  three  times. 

Where  only  a  few  trees  are  concerned,  a  common  garden 
syringe  will  answer  for  applying  the  wash.  In  small 
groves,  and  even  in  large  groves  if  the  trees  are  young, 
knapttack  pumps  are  excellent  for  the  purpose;  but  for 
groves  of  tall  trees  a  larger  and  more  powerful  pump, 
mounted  on  a  barrel  or  cask,  is  preferable. 

Three  different  styles  of  knapsack  pumps  are  now  offered 
by  Cape  Town  dealers.  These  are  the  well  known 
"Vermorel,"  the  **  Galloway,"  and  the  ^' Notus." 
Although  an  excellent  pump  for  applying  Bordeaux  mix* 
tures,  the  "  Vermorel "  is  soon  rendered  useless  by  these 
washes,  unless  it  is  provided  with  oil-proof  valves.  Parties 
now  having  "  Vermorel "  pumps  which  they  desire  to  use  in 
applying  caustic  or  oily  washes,  should  obtain  a  set  of 
these  valves  through  their  dealer.  The  cost  is  trifling. 
The  "  G^alloway  "  was  described  in  the  Journal  for  October 
Slst.  It  is  an  admirable  pump,  and  is  unquestionably  the 
best  of  the  knapsack  pumps.  B.  M.  Boss  &  Co.  and  Geo. 
Findlay  &  Co.  both  have  it,  the  price  being  about  sixty 
shillings.  The  "  Notus "  has  also  been  described  in  the 
c7(>iima/ (August  22nd,  1895).  This  is  a  smaller  and  less 
powerful  pump  than  either  of  the  others,  but  is  a  first-rate 
pump  for  its  price.     Koch  &  Dixie  sell  it  at  forty  shillings. 

Any  of  these  knapsack  pumps  can  be  adapted  for  use  on 
moderately  large  trees  by  means  of  extra  hose  and  a  pole 
to  elevate  the  nozzle,  or  by  a  metal  pipe,  one  end  of  which 
is  attached  to  the  hose,  while  the  nozzle  is  affixed  at  the 
other.  This  latter  method  I  consider  preferable.  With 
the  aid  of  such  a  rod,  four  feet  in  length,  trees  up  to 
ten  or  twelve  feet  in  height  can  be  easily  sprayed  by 
one  man.     And  with  a  rod  eight  feet  long,  two  men,  one 
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^carrying  the  pump  and  the  other  the  rod,  can  easily  spray 
trees  twelve  to  fifteen  feet  in  height. 

As  suggested  above,  however,  a  barrel-moanted  pump  is 
preferable  for  spraying  large  trees.  These  are  not  stocked 
at  present,  owing  to  the  small  demand  for  them,  but  many 
Cape  Town  firms  will  import  them  to  order  at  short  notice. 

Mr.  Wm  Roe,  of  Graaff-Eeinet,  is  agent  for  the  Nixon 
Climax  Pump,  a  very  good  one  of  its  class.  As  sold, 
it  is  mounted  on  a  tripod,  but  this  may  be  removed, 
and  the  pump  placed  on  a  barrel  or  tank.  Provision 
is  made  for  two  lines  of  hose  pipe,  one  of  which  may 
be  directed  into  the  liquid  to  keep  it  agitated  while  being 
tused. 

It  is  best  to  use  a  nozzle  throwing  a  moderately  coarse 
mist-spray.  The  "  Vermorel "  nozzle,  furnished  with  the 
knapsack  pump,  answers  very  well  if  the  cap  with  the 
largest  aperture  is  used.  The  nozzles  furnished  with  the 
^^ Nixon"  are  also  excellent;  and  little  improvement  can 
^be  made  in  the  ^^McGowen,"  an  adjustable  nozzle  sold  by 
Messrs  Findlay  &  Co.,  Cape  Town. 

The  lied  Scale  infests  every  portion  of  the  tree,  and  is 
iound  on  both  sides  of  the  leaves.  Every  scale  not  reached 
by  the  wash  escapes  destruction,  and  remains  to  start  a  new 
colony.  It  is  scarcely  probable  that  every  scale  will  be 
destroyed  by  ordinary  spraying,  but  the  number  of  scales 
escaping  should  be  reduced  to  the  lowest  possible  minimum. 
To  effect  this,  the  tree  should  be  thoroughly  sprayed  from 
all  directions,  and  from  within  as  well  as -from  without. 
.Spray  from  within  first,  thrusting  the  nozzle  in  among  the 
branches,  and  directing  it  so  that  the  back  of  every  leaf 
will  be  hit  by  the  spray. 

Trimming  out  the  dead  branches  beforehand  will  make 
the  work  of  spraying  much  easier. 

Brown  ok  Soft  Scale. 
[Lecanium  hesperidum^  Linn.) 

Next  to  the  Bed  Scale  this  is  the  most  common  scale 
insect  attacking  citrus  trees  in  the  Colony.  It  also  occurs 
to  an  injurious  extent  upon  the  Guava,  and  may  be  found 
upon  a  large  number  of  other  trees  and  shrubs.     Trees 


8e\dom  die  from  its  attacks,  but  their  growth  may  be 
greatly  retarded.  The  leaves  and  green  bark  are  infested 
and  rarely  the  fruit ;  young  trees  are  ofteu  almost  com- 
pletely oovered  with  the  scale.  Its  attacks  are  always 
accompanied  by  a  black,  smut-like  fungus  which  grows 
upon  an  exudation  from  the  insect ;  and  the  presence  of 
this  fungus  renders  the  insect  doubly  obnoxious,  since  the 
exudation  from  the  insect,  falling  upon  the  fruit,  gives 
sustenance  to  the  fungus  in  such  places,  thus  rendering 
the  fruit  almost  unmarketable. 

As  indicated  by  its  names,  this  scale  insect  is  brown  in 
colour  and  rather  soft  to  the  touch ;  oftentimes  it  becomes 
very  dark.  It  is  elongate-oval  in  outline,  and  the  back  is 
much  rounded.  In  length  the  full-grown  scale  measures 
about  one-seventh  of  an  inch,  and  in  width  about  one- 
eleventlL 

The  young  are  born  alive,  and  like  other  young  bark 
lice  are  very  active. 

The  Brown  Scale  is  disseminated  by  the  same  agencies 
as  the  Red  Scale  and  other  scales; — by  infested  nursery 
stock,  and  by  the  young  being  blown  by  the  wind,  or 
carried  on  the  feet  of  birds,  or  attached  to  insects  or  other 
moving  objects. 

Fortunately  for  the  welfare  of  the  fruit-grower,  this 
scale  insect  suffers  much  from  the  attacks  of  parasites  as 
well  as  predaceous  enemies.  Not  uufrequently,  some  of 
the  scales  are  noticed  to  have  become  much  swollen, 
smooth,  and  black,  with  a  light-coloured  border  all  around. 
These  are  parasitized  scales  ;  and  in  the  back  of  many  of 
these,  small  holes  may  be  seen  through  which  the  parasite, 
a  minute  four-winged  fly,  has  escaped.  The  common, 
small  black  lady- bird  {Exochomus  aur%tus\  with  a  yellow 
spot  on  each  side  of  its  thorax,  is  also  very  useful  in 
destroying  them. 

The  Brown  Scale  yields  easily  to  insecticides,  much  more 
easily  than  the  Bed  Scale,  which  is  protected  by  a 
firmer  covering.  The  fumigation  method  or  any  of  the 
washes  recommended  for  the  Bed  Scale  may  be  used  to 
destroy  it,  but  if  paraffine  emulsion  is  used,  repeated  spraying 
will  be  necessary.  The  resin  wash  will  also  destroy  the 
black  fungus. 
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Peach  Dia8pi«. 
(Diaspia  lanatM,  Morg.  and  Ckll.)  * 

The  Peach  Diaspis^  or  as  it  is  more  oommonly  called,  the 
White  Peach  Scale,  is  probably  the  most  destructive  scale 
attacking  deciduous  trmt  trees  in  the  Colony.  It  is 
recorded  from  most  of  the  districts  in  the  Western  Province, 
and,  with  very  little  doubt,  occurs  to  a  slight  extent  in  the 
Eastern  Province  near  Graham's  Town. 

The  great  destructiveness  of  this  scale  insect  and  the 
difficulty  experienced  in  destroying  it  has  attracted 
attention  to  it  in  many  countries.  It  is  now  known  in  the 
West  Indies,  Japan,  Australia,  Ceylon,  and  in  a  few  places 
in  the  United  States.  I  have  been  unable  to  obtain  a  clue 
to  its  introduction  into  this  country,  but  it  has  undoubtedly 
been  here  a  number  of  years.  At  Wellington  some  old 
fruit-growers  say  trees  were  injured  by  it  in  their  boyhood, 
and  it  has  been  known  in  the  Cape  Peninsula  for  upwards 
of  fifteen  years. 

The  scale  of  the  male  is  unlike  that  of  the  female  in 
shape.  That  of  the  female  is  nearly  circular,  about  one- 
twelfth  of  an  inch  in  diameter,  greyish- white  in  colour  with 
an  orange-yellow  spot  (the  exuvia),  midway  between  the 
centre  of  the  scale  and  its  front  border.  The  scale  of  this 
male  is  about  one-sixteenth  of  an  inch  in  length  and  one- 
third  as  wide  as  long.  The  colour  of  the  scale  is  much 
whiter  than  that  of  the  female  and  the  exuvia  is  situated  at 
the  anterior  extremity.  The  male  scales  are  often  to  be 
seen  in  the  fluffy  masses  in  sheltered  situations  on  the  bark. 

The  scale  of  this  species  of  scale  insect  remains  attached 
to  the  bark  of  the  tree  long  after  the  death  of  the  insect,  and 
hence  the  bark  often  becomes  very  thickly  coated  with  old 
scales.  The  young  when  hatched  are  orange-red  in  colour^ 
and  present  such  a  striking  contrast  to  the  white  colour  of 
the  mother  insect  that  they  are  very  conspicuous  on  the 
bark.  Soon  they  become  coated  with  a  mass  of  curly, 
waxen  threads  and  later  the  scales  form  over  them. 

The  trunk  and  branches  of  the  tree  generally  become  the 
most  infested,  but  the  insect  spreads  to  the  twigs  and  slightlj 

•  Deiermmation  oonfinned  by  Mr.  L.  O.  Howazd. 
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onto  the  foliage.  As  the  fruit  approaches  maturity,  it, 
too,  becomes  infested,  even  becoming  deformed  in  severe 
cases.  On  the  fruit  the  presence  of  the  insect  caiises 
small,  round,  reddish  discolourations,  often  much  marring 
its  appearance.  Infested  trees  become  much  weakened, 
and  not  uncommonly  are  killed.  Several  broods  of  the 
insect  must  occur  during  a  season.  Thus  far  this  year  at 
Mowbray  one  was  observed  to  hatch  in  early  September 
and  a  second  appeared  shortly  after  the  middle  of  December. 

Besides  the  Peach  many  other  trees  are  attacked.  The 
Mulberry  suffers  as  severely  as  the  Peach.  Apricots  have 
been  seen  badly  infested  and  Plums  do  not  escape.  A  few 
slightly  infested  Pears  have  been  observed,  and  many 
garden  shrubs  and  flowers  are  much  injured. 

In  several  places,  but  most  notably  at  Wellington,  this 
insect  is  parasitized  by  a  minute  chaleid  fly  of  the  genus 
Aspidiotophagus'^ .  At  least  five  species  of  lady-birds  prey 
upon  it,  and  also  a  species  of  Aphis-lion.  Unfortunately, 
none  of  the  lady-birds  can  at  present  be  determined.  All 
but  one  are  small.  The  exception  is  a  species  of 
Exoclumius.  It  is  about  one-fifth  of  an  inch  in  length,  of 
a  black  colour  and  and  ornamented  by  a  large  reddish  spot 
in  the  middle  of  each  wing-cover. 

As  has  been  intimated,  the  White  Peach  Scale  is  not  an 
easy  insect  to  combat.  Like  all  other  scale  insects,  its 
most  vulnerable  period  is  just  after  the  eggs  have  hatched. 
At  this  stage  it  is  reddish  in  colour  and  is  active  on  the 
bark.  It  then  readily  succumbs  to  treatment  with 
parafiine  emulsion  made  as  recommended  in  the  article  on 
the  Red  Scale,  or  to  resin  wash.  Unfortunately  the  date 
of  the  hatching  of  the  eggs  appears  to  vary  with  the 
locality  and  situation  of  the  trees,  so  that  no  exact  date  can 
be  given  for  this  spraying.  The  proper  time  could  best  be 
told  by  keeping  watch  on  the  insect  during  the  early 
spring  ;  in  most  places  it  will  probably  be  during  the  last 
week  of  September.  A  second  spraying  a  week  or  so  after 
the  first  should  be  given  to  destroy  those  that  hatch  after 
the  first  qpraying. 

Spraying  to  destroy  the  adult  insects  after  the  foliage 
has  started  into  growth  is  useless.     Any  known  wash  that 

•  PoMlbly  Aipidiot^phagifs  citi'inm  (Afr.  L.  O.  toward). 
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would  kill  the  insects  would  kill  the  foliage  also.     Winter 
hpraying  with  strong  washes  has  a  better  effect.     A  variety 
of  washes  may  be  used.        Experience  has  yet  to  prove 
which  is  the  best.      At  Wellington  and  Constantia,  last 
season,  lirae- sulphur-salt  mixture  was  used  with  much — 
though    far   from    complete — success.      In    the    Eastern 
United   States   this  mixture  proved  almost  Avorthless,  a 
difference  probably  due  to  climate.     Here,  air-slaked  lime 
was  used  in  preparing  the  wash  in  place  of  quick-lime. 
It  is  possible  that  better  results  would  have  followed  if  the 
latter  form  of  lime  had  been  employed. 

The  formula  to  use  in  making  the  lime-sulphur-salt  wash 
as  published  by  the  Los  Angeles  Horticultural  Commis- 
sion,   which   is    essentially    the    same    as   that    used    in 
Wellington,  is  as  follows  : — 

Unslaked  lime ...  ...  ...     40  pounds, 

Sulphur  ...  ...     20  pounds, 

Stock  salt         ...  ...  ...     15  pounds, 

Water  to  make  60  gallons. 
"  Place  ten  pounds  of  lime  and  twenty  pounds  of  sulphur 
in  a  boiler  with  twenty  gallons  of  water,  and  boil  over  a 
brisk  fire  for  not  less  than  one  hour  and  a  half,  or  until 
the  sulphur  is  thoroughly  dissolved.  When  this  takes 
place  the  mixture  will  be  of  an  amber  colour.  Next  place 
in  a  cask  thirty  pounds  of  unslaked  lime,  pouring  over  it 
enough  hot  water  to  thoroughly  slake  it ;  and  while  it  is 
boiling  add  the  fifteen  pounds  of  salt.  When  this  is  dis- 
solved, add  to  the  lime  and  sulphur  in  the  boiler  and  cook 
for  half  an  hour  longer,  when  the  necessary  amount  of 
water  to  make  the  sixty  gallons  should  be  added."  Strain 
and  use  while  warm,  keeping  the  mixture  well  stirred. 

This  wash  is  said  to  possess  some  fungicidal  properties, 
destroying  all  growth  of  moss  and  lichens  on  the  trees  and 
killing  the  spores  of  Shot-Hole  Fungus  and  Peach  Leaf 
Curl,  when  used  as  the  buds  begin  to  swell.  Mr.  P.  J. 
Cillie,  C.  son,  of  Wellington,  in  his  pamphlet,  "  Selected 
List  of  Fruit  Trees,"  states  that  spraying  in  July  was  very 
successful  in  preventing  the  Leaf  Curl  in  his  peach  orchard. 
Besin  wash,  made  one-half  stronger  than  recorded  for 
the  destruction  of  the  Red  Scale,  is  a  favourite  winter 
wash  for  deciduous  trees  in  C^liforriia.     In  the  experi- 
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ments  carried  on  at  Washington,  D.C.,  for  the  destruction 
of  the  White  Peach  Scale,  it  proved  more  successful  thaA 
the  lime-sulphur-salt  mixture,  and  it  has  the  advantage 
of  being  less  difficult  to  prepare  and  apply. 

The  formula  to  use  is  : 

Eesin  ...  ...     36  pounds, 

Caustic  soda  (98  per  oent.)      7|  pounds, 

Fish-oil  ...  ...       4|  pints  (3^  bottles), 

Water  ...  ...   100  gallons. 

The  directions  for  making  are  the  same  as  for  the  weaker 
preparation. 

Besin  wash  also  has  some  slight  fungicidal  properties 
and  can  be  used  in  connection  with  Bordeaux  mixture. 
Mr.  B.  T.  Galloway,  the  chief  of  the  Department  of  Vege- 
table Pathology  of  the  United  States  Department  of 
Agriculture,  suggests  that  the  combination  of  the  two 
will  prove  to  be  effectual  both  as  an  insecticide  and 
fungicide.  The  idea  is  quite  new,  however^  and  I  know 
of  no  experiment  to  prove  the  double  value  of  the  pre- 
paration. 

Winter  washes  of  paraffine  and  soap  for  the  destruction 
of  the  White  Peach  Scale  have  been  used  in  many  Colonial 
orchards.  That  most  successful  was  equivalent  to  standard 
paraffine  emulsion  diluted  with  four  or  five  parts  of  water. 

One  grower  reports  having  used  one-third  of  a  tumbler 
of  Little's  sheep  dip  dissolved  in  five  gallons  of  water 
added  to  five  gallons  of  boiling  Avater  in  which  a  bar  of 
ordinary  blue  mottle  soap  had  been  dissolved.  This  was 
used  when  the  trees  were  in  foliage  and  is  said  to  have 
been  very  effectual  in  destroying  the  scales.  The  foliage 
was  not  injured. 

Starch  paste,  and  also  a  mixture  of  cow  dung  and  clay 
are  used  by  some  farmers,  but  these  remedies,  especially 
the  latter,  are  not  applicable  for  treating  the  whole  tree 
from  the  collar  to  the  ends  of  the  twigs  as  is  necessary  to 
get  satisfactor}'  results. 
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Cape  Town,  March  10,  1897. 

The  Honourahle  the  Secretary  for  Agriculture. 

Sib, — I  have  the  honour  to  present  herewith  my  report 
for  the  year  1896.  Part  I.  deals  with  general  work  of 
the  year,  and  Part  II.  is  a  paper  entitled  "  Some  Orchard 
Pests,"  which  is  designed  to  furnish  timely  information 
on  certain  groups  of  insect  pests  of  considerable  import- 
ance to  fruit  culturists. 

CHAS.  P.  LOUNSBUBY,  B.Sc, 

Government  Entomologist. 
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Assistance. 

The  entire  work  of  the  oflSce  has  been  personally  per- 
formed. An  application  for  an  assistant  was  made  early 
in  the  year,  as  a  great  deal  of  time  was  spent  on  work 
which  though  necessary  could  be  equally  well  done  by  a 
subordinate.  The  Department  approved  of  the  request, 
but  no  funds  were  then  available  for  the  purpose,  and  so 
no  steps  toward  securing  anyone  could  be  taken  other  than 
placing  the  requisite  amount  on  the  Estimates  for  the  coming 
year.  The  appropriation  was  duly  made.  Up  to  the  time 
of  writing,  the  post  has  not  been  filled  owing  to  difficulty 
in  finding  a  suitable  person ;  but  there  are  several  applica- 
tions on  file,  and,  probably,  the  appointment  will  soon  be 
made. 

COBBESPONDBNCE   AND   PUBLICATIONS. 

Enquiries  concerning  insects  addressed  to  the  Editor  of 
the  Affrtculiural  Journal  have  generally  been  referred  to- 
me, and  have  usually  been  replied  to  through  the  medium 
of  that  paper,  while  all  enquiries  which  have  come  addressed 
to  me  have  been  answered  by  private  letter.  The  latter 
have  been  very  numerous  and  have  required  a  large  amount 
of  time ;  they  have  come  from  all  parts  of  the  colony,  and 
a  few  from  the  Orange  Free  State,  the  South  African  Ee- 


public,  and  Natal.     All  have  been  aDBwered  at  length  and 
in  as  cordial  a  manner  as  possible,  to  encourage  further . 
correspondence. 

The  publications  which  have  appeared  over  my  name  in 
the  Agricultural  Journal  during  the  year  are  cited  below  by 
their  headings.  They  have  consisted  of  letters  written  in 
reply  to  enquiries,  and  of  articles  on  entomologioal  subjects 
which  at  the  time  of  writing  had  some  special  application. 
The  title  is  given  first,  'followed  by  a  word  to  indicate 
whether  the  publication  was  in  the  form  of  a  note,  answer 
to  a  letter,  or  contributed  article.  The  half-dozen  figutes 
used  to  illustrate  the  articles  were  from  engravings  made 
from  my  own  drawings. 
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.  Early  in  the  year,  a  report  of  23  pages,  entitled  *^  Fruit 
Pests  and  Legislation  Concerning  Them",  was  submitted 
and  published.  It  was  addressed  to  the  Board  of  Horti- 
culture, and  treated  of  a  few  important  orchard  pests,  but 
was  more  especially  designed  to  draw  attention  to  the 
danger  of  introducing  injurious  insects  from  abroad  and  of 
^reading  such  as  are  already  in  the  colony. 

A  "  Spray  Calendar "  was  compiled  and  published  in 
March.  This  recommended  remedial  measures  for  the 
more  important  insects  and  plant  diseases  which  affect 
orchard  trees.  It  was  arranged  in  tabular  foim  and  gave 
instructions  for  preparing  the  insecticides  and  fungicides 
which  were  recommended,  and  also  told  the  approximate 
•costs  of  the  materials  needed  and  where  they  could  be 
procured.  A  translation  in  Dutch  was  printed  on  the 
reverse  of  the  sheet.  One  thousand  copies  on  very  heavy 
paper  were  distributed  among  the  various  fruit  growers' 
associations,  and  a  copy  on  lighter  paper  was  sent  with 
each  Agricultural  JoumaL 

Field  Investigations. 

Out-of-door  studies  on  a  number  of  insects  have  been 
earned  on  during  the  year,  and  some  of  the  results  of 
these  studies  have  been  incorporated  in  the  appended  report 
en  orchard  pests. 

Calandra. — ^The  so-called  Calandra  [Phlyctinus  calhsus 
Bohem.)has  received  considerable  attention.  This  beetle 
is  the  most  injurious  insect  enemy  of  the  vine  in  the  grape- 
growing  district  of  Constantia,  and  has  attrHcted  attention 
as  a  pest  of  importance  in  vineyards  in  most  parts  of  the* 
Western  Province.  No  previous  studies  have  been  made 
on  its  life-history.  Large  numbers  of  the  insects  were 
kept  in  cages,  and  observations  were  made  at  intervals  of 
a  week  or  a  fortnight  in  the  vineyards  for  several  mojiths. 
In  this  way  the  (Afferent  stages  of  egg,  larva,  pupa^  and 
mature  insect  have  been  found ;  the  early  stages  arepassed; 
•on  the  roots  of  the  vines,  and  thus  the  vines  are  injured  iu; 
a  way  not  suspected  by  the  farmers.  The  studies  will  be 
published  at  some  future  time. 
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It  was  hoped  that  vine  growers  would  assist  in  investi- 
gating this  insect,  particularly  by  recounting  their  experi- 
ences with  preventive  and  remedial  measures,  and  with 
this  idea  I  drew  up  a  circular  inquiry  and  had  several 
hundred  copies  distributed  among  the  members  of  the 
fruit  growers'  associations  in  the  districts  where  the  insect 
was  known  to  occur.  The  inquiry  was  also  published  in 
the  AgricuUural  Journal.  ])do5t  of  the  questions  were 
worded  so  that  a  single  word  would  suffice  for  an  answer. 
The  utter  futility  of  thus  seeking  to  gather  information 
from  our  farmers  became,  however,  painfully  evident  from 
the  fewness  of  the  replies  which  were  received.  In  all, 
these  numbered  five,  and  four  of  these  were  from  parties 
whom  I  had  addressed  personally  or  else  spoken  to  on  the 
subject. 

Quite  a  number  of  vineyardists  about  Constantia  have 
met  with  considerable  success  in  the  use  of  lime  applied 
liberally  to  the  soil  about  the  vines  as  a  remedy  for  this 
pest ;  but  while  efEective  on  some  occasidnii,  it  has  proved 
a  complete  failure  on  others.  Thinking  that  the  difference 
in  action  might  be  due  to  difference  in  time  of  application, 
I  suggested  to  Mr.  A.  Albrecht  and  to  Mr.  J.  P.  de  Waal, 
respectively  the  president  and  the  secretary  of  the  Con- 
stantia Fruit  Growers'  Association,  that  they  make  appli* 
cations  of  lime  to  different  badly  infested  portions  of  their 
vineyards,  at  intervals  of  a  month  through  the  winter 
season.  These  proposed  experiments  were  carried  out,  but 
the  results  have  been  disappointing,  the  lime  apparently 
haviqg  little  if  any  effect  on  any  of  the  plotot.  Neither 
grower,  however,  is  discouraged,  and  both  will  renew  their 
exporiments  during  the  coming  season.  They  are  now 
inclined  to  believe  that  the  action  of  the  lime  depends  more 
upon  its  caustic  properties  than  it  does  upon  the  time  and 
manner  of  its  application.  The  lime  that  was  used  this 
year  seems  to  have  been  very  poor  in  quality. 

it  should  be  explained  that  it  is  customary  to  slake  the 
lime  sold  in  the  colony,  or  at  least  in  this  part  of  it,  by 
throwing  water  upon  it  before  it  is  removed  from  the  kilns ; 
also,  that  the  commercial  substance  varies  greatly  as  regards 
purity.  During  June,  I  obtained  from  one  of  the  principal 
Cape  Town  firms  dealing  in  lime  samples  of  what  was  sold 
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as  first-class  limes  ;  one  sample  was  of  limo  burned  from 
shells/and  the  other  of  lime  burned  from  limestone.  These 
were  analyzed  for  me  by  the  senior  analyst  of  this  depart- 
ment. In  the  shell-lime,  there  was  a  total  of  67  per  cent, 
of  lime,  one-fourth  of  which  was  in  the  form  of  carbonate ; 
and  in  the  stone-limo  there  was  a  total  of  31  per  cent., 
about  one-third  of  which  was  in  the  form  of  the  carbonate; 
These  analyses  serve  to  show  how  impure  much  of  the 
Kme  sold  must  be. 

Karroo  Gaterpillars. — Early  in  April,  Complaints  were 
received  from  the  Zwart  Euggens  Farmers'  Association 
concerning  caterpillars  which  swarm  in  countless  myriads 
on  the  veld  over  large  sections  of  the  Midland  districts  at 
certain  seasons  of  the  year,  and  cause  great  damage  to  the. 
pasturage.  Correspondence  on  the  subject  folbwed,  and 
the  Association  was  finally  promised  that  the  ^entomologist 
would  visit  the  territory  mfested  by  the  insects,  and  after 
investigating  the  matter,  would  report  and  discuss  pre- 
ventives and  remedies. 

The  caterpillars,  it  is  said,  appear  soon  after  rains  during 
the  summer,  and  their  coming  is  preceded  by  immense 
swarms  of  moths.  The  appearance  of  moths  at  Klipplaat 
was  reported  to  me  early  in  October,  and  I  immediately 
proceeded  to  the  region.  From  two  to  three  weeks  Jvvere 
spent  among  the  farmers,  but  the  threatened  invasion  failed 
to  occur,  perhaps  owing  to  the  earliness  of  the  season. 
Information  on  the  subject,  however,  was  collected,  and 
specimens  of  the  moths  secured ;  and  I  had  the  pleasure  of 
meeting  and  addressing  the  members  of  the  Zwart  Euggens 
Farmers'  Association  at  Aberdeen  on  the  occasion  of  their 
quarterly  meeting. 

The  damage  is  not  all  caused  by  a  single  species  of 
insect,  but  in  most  localities  the  chief  pest  is  Loxostege 
frustalis.*  I  hope  to  continue  the  investigations  during  the 
coming  months,  and  to  be  able  to  make  a^  satisfactory 
report  on  the  subject.  A  short  paper,  embodying  what 
has  already  been  learned,  has  been  submitted  for  reading  at 
the  annual  meeting  of  the  Association  in  January. 


*  Deteraiiiiatiou  hj  Ix)rd  WalRinghnm. 


10 

Peach  Fly. — This  insect  ( Cef'atiHs  capitata)  is  a  great 
drawback  to  fruit-growing  in  many  sections  of  the  colony, 
and  if  reports  are  true,  is  alike  injurious  in  the  other  South 
African  states.  During  the  past  year  I  have  personally 
reared  it  from  peaches,  nectarines,  apricots,  pear^,  guavas, 
apples,  quinces,  loquats,  and  oranges  ;  also  from  the  fruit 
9f  the  K^fir  Plum  {Harpephyllum  caffrum).  The  insect 
which  infests  blackberries  in  the  Western  Province,  and 
which  is  thought  by  the  fruit-growers  to  be  identical  to  the 
Peach  Fly,  has  been  reared  and  found  to  be  an  entirely 
distinct  insect  belonging  to  the  allied  genus  Trypeta.  The 
maggot  found  in  melons,  cucumbers,  and  other  allied  fruits 
in  some  sections  of  the  country  also  proves  to  be  distinct 
from  the  one  in  peaches  ;  it  has  been  identified  as  Dacus 
ferrvgineua  Fab.* 

The  loquats  from  which  the  Peach  Fly  was  reared  were 
gathered  in  Graham's  Town.  A  large  percentage  of  the 
fruit  on  the  trees  was  infested.  As  far  as  I  can  learn  the 
loquat  is  not  often  attacked  in  this  colony,  and  I  have  not 
heard  of  its  ever  being  attacked  in  the  Western  Province. 
Oranges  are  attacked  in  both  eastern  and  western  parts  of 
the  colony. 

Codlin  Moth. — This  fruitrinfesting  insect  was  found  in 
several  orchards  in  the  Stellenbosch  l)istrict,  and  it  appears 
to  have  become  well  established  there.  Wot  unlikely  it 
will  become  a  serious  pest  in  the  many  pear  orchards 
planted  out  in  this  district,  and  in  time  will  spread  to  other 
fruit-growing  sections  of  •  the  Western  Province.  The 
owners  of  some  of  the  affected  orchards  are  doing  their 
utmost  to  check  the  pest.  Several  orchards  of  old  trees 
have  been  cut  down,  and  the  infested  fruit  on  the  young 
trees  has  been  picked  o£E  and  destroyed.  It  is  reported 
that  apricots  have  been  slightly  infested  this  season. 

To  bring  this  pest  to  the  notice  of  the  fruit  growers,  I 
attended  the. September  meeting  of  the  Stellenbosch  Fruit 
Orowers'  Association.  Specimens  of  the  insect  in  its 
different:  life  stages,  and  a  diagram  were  used  to  illustrate 
a  talk  then  given. 

♦  Determination  by  Coqnillett,  U.S.  Dept.  Agr. 
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Similar  talks  were  given  at  several  meetings  held  in  the 
GraafE-Eeinet  District  during  October.  In  this  district  the 
Codlin  Moth  is  very  destructive.  The  insects  were  ovi* 
positing  at  the  time  of  my  visit,  and  the  opportunity  was 
taken  of  searching  for  eggs.  Not  many  were  found, 
but  curiously  enough,  few  of  these  were  at  the  blossom  end 
of  the  fruit,  where  they  are  said  to  be  usually  placed. 
However,  the  larvee,  which  had  hatched,  all  appeared  to 
have  entered  the  fruit  at  this  place.  At  this  time  (October 
20th)  some  fruit  was  fully  an  inch  in  diameter  and  already 
contained  the  caterpillar,  while  unopened  fruit  buds  were 
yet  common  on  the  trees,  and  many  of  the  insects  had  not 
yet  emerged  from  their  cocoons.  Such  irregularity  in  the 
appearance  of  the  moths  and  in  the  setting  of  the  blossoms 
make  repeated  applications  of-  insecticides  necessary*  An 
illustrated  article  on  the  Codlin  Moth,  describing  the 
various  stages  and  recommending  remedies  and  preventives, 
was  published  in  the  AgricuUuralJournalior  October  i5th. 

Experiments  with  Insecticides. 

Some  attention  has  been  given  to  experimenting  with 
various  substances  as  insecticides,  but  the  lack  of  the 
necessary  time  has  prevented  me  from  making  elaborate 
ijeries  of  tests. 

Resin  Wash. — Eesin  wash  prepared  with  varying  pro- 
portions of  the  ingredients  has  been  tested  without  being 
able  to  improve  on  the  formula  recommended  for  use  in  my 
last  report.  The  proportion  of  soda  in  this  formula  appears 
to  be  just  sufficient  to  saponify  the  resin.  It  was  found 
that  the  prolonged  cooking  .was  unnecessary  when  this 
formula  was  used  and  a  sufficient  quantity  of  water  used 
in  the  preparation.  The  quantity  of  water  needs  to  be 
little  more  than  20  per  cent«  of  the  total  to  which  the 
wash  is  generally  diluted.  The  formula  and  the  revised 
directions  for  preparing  the  wash  are  given  in  another  part 
of  this  report.  By  carefully  following  the  directions,  the 
wash  may  be  prepared  in  a  much  shorter  period  of  time 
than  has  heretofore  been  considered  necessary  and  in  a 
more  concentrated  condition. 


12 

Th^  first  published  directions  for  preparing  resin  wash 
without  prolonged  cooking  that  I  have  seen  are  given  by 
B.  T.  Galloway,  Chief  of  the  Division  of  Yegetable 
Pathology,  United  States  Department  of  Agriculture. 
(Insect  Life,  Yol.  VII,  p.  129.)  The  formula  given  is- 
different  from  the  one  generally  used.  I  experimented 
with  washes  made  according  to  these  directions  but  failed 
to  produce  a  concentrated  and  permanent  solution. 
Another  formula  and  directions  are  given  by  assistants,  of 
Mr.t  Galloway,  in  the  bulletin  entitled  "The  Principal 
Diseases  of  Citrous  Fruits  in  Florida."  On  comparing  the 
formula  \vith  the  one  adopted  here,  it  appears  that  the  two 
are  practically  identical  when  proper  allowance  is  made  for 
'  the  difference  between  the  American  and  the  Imperial 
galloA  measures.  Mr.  Wm.t  Roe,  of  Graaff-Eeinet,  pub- 
lished directions  fpr  preparing  a  resin  wash  without  long 
cooking  in  the  Agricultural  Journal  lov  June  13th,  1895. 
Mr.  Eoe  placed  the  resin  in  a  cullender  and  suspended  thia 
in  the  boiling  solution  of  soda. 

Hot  resin  washies  were  found  to  give  much  better  results 
than  cold  ones,  the  difference  in  effect  being  very  notice- 
able when  the  applications  were  against  the  Red  Scale.  In 
one  case,  two  badly  infested  trees  of  about  the  same  height 
and  standing  side  by  side  were  treated  with  the  same 
strength  of  wash  and  within  a  few  minutes  of  each  other ; 
the  wash  applied  to  one  was  at  a  temperature  of  125 
degrees,*  and  that  applied  to  the  other,  ut  80  degrees. 
After  a  few  months,  the  tree  treated  with  the  hot  wash 
was  almost  free  of  scale,  while  the  other,  though  in  a  much 
improved  condition,  was  still  much  infested.  The  Brown 
Scale  was  found  to  succumb  to  a  cold  wash  that  had 
little  effect  on  the  Red  Scale. 

Single  sprayings  against  the  White  Peach-Scale  were 
made  with  hot  and  cold  washes  containing  resin  in  the 
proportion  of  24  to  55  pounds  of  resin  to  100  gallons  of 
water ;  but  while  all  of  the  washes  destroyed  the  young 
scale  insects,  the  adult  females  proved  proof  against  even 
the  strongest.  Rain  followed  36  hours  after  the  stronger 
washes  had  been  applied  and  may  have  affected  the  results ; 
but  the  applications  of  the  strengths  containing  36  pounds 
and  less  of  resin  to  100  gallons  of  water  were  on  the  trees 
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for  three  full  days  of  cloudlesd  weather  before  the  rain 
fell.  •  

Renin  and  Soda  Washes. — Parallel  tests  of  resin  washes 
lacking  fish-oil  were  made.  Such  washes  proved  less 
effectual,  pound  for  pound  of  resin  contained,  than  the 
ordinaiy  resin  wash;  biit  when  the  washes  were  used  hot 
and  at  the  normal  strength  (24  pounds  of  resin  to  lUO 
gallons  of  water),  a  large  percentage  of  the  Eed  Scale  on 
the  trees  were  destroyed  by  one  application. 

Sheep  Dips. -^Carholic  rfieep  dips  are  now  and  then 
reported  by  farmers  as  efficacious  in  destroying  scale 
insects,  and  to  test  their  Value  in  comparison  with  resin 
wash  sevorar  trees  were  sprayed  with  them.  little's 
(liquid)  dip  was  used  in  the  proportions  of  1  gallon  of  dip 
to  25,  40,  and  60  gallons  of  cold  water  on  three  peach 
trees  which  ^ere  much  infested  by  the  White  Peadh- 
Scale.  In  no  case  were  any  of  the  adult  insects  destroyed. 
The  proportion  of  1  gallon  of  dip  to  40  of  water  whs  then 
used  against  the  Bed  Scale  on  orange  trees,  but  with  no 
better-  success.  McDougal's  dip  (soft  soap  consistency)  in 
the  proportions  of  1  pound  of  dip  to  2  and  4  gallons- of 
water  also  failed  td  destroy  the  adult  females  of  the  White 
Peach-Scale;  the  more  concentrated  of  the  two  solutions 
was  at  a  temperature  of  160  degrees  in  the  spray  tank. 
The  weaker  wash  was  also  applied  against  Bed  Scale,  and 
without  success. 

The  applications  of  the  sheep  dips  and  of  most  of  the 
resin  washes  were  made  between  the  17th  and  the  23rd  of 
May.  The  temperature  of  the  atmosphere  varied  from  55 
to  70  degrees.  In  all  cases  the  applications  were  made 
during  sunshine. 

It  should  not  be  inferred  that  the -sheep  dips  are  value- 
less against  scale  insects.  They  will  suffice  for  the 
destruction  of  the  young  insects,  and  henoe  several  appli- 
cations at  intervals  of  a  few  weeks  will  gradually  destroy 
most  of  the  infesting  insects. 

Paraffin^  .Eiww&ton.-^Pal^ffine  emulsion  was  used 
experimentally  against  the  Fear  Leaf  Blister  Mite.     It 
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was  prepared  according  to  the  Eiley-Huhbard  formula  and 
diluted  respectively  with  9,  7,  5,  and  3  parts  of  water  to 
each  one  of  the  stock  emulsion  in '  the  series  of  experi- 
ments, and ,  applied  during  fine  weather  in  the  middle  of 
August. 

The  characteristic ,  blisters  caused,  by  the  mites  sub- 
sequently appeared  as  numerous  as  on,  unsprayed  trees  on 
those  treated  with  the  1  to  9  emulsion,. about  one-third 
as  numerous  on  those  sprayed  with  the  1  to  7,  while 
none  appeared  on  those  sprayed  with  1  to.  5  and  1  to 
3.  The  numbers  of  the  blisters  which  appeared  on  the 
unsprayed  trees,  however,  varied  so  much  that  it  could 
not  be  inferred  with  perfect  assurance  that  the  stronger 
mixtures  were  an  unqualified  success.-  It  is  intended  to 
duplicate  the  experiments  during  the  coming  winter. 

Starch. — Starch  paste  has  frequently  been  mentioned  to 
me  as  efficient  against  scale  insects.  As  it  is  a  substance 
which  is  generally  in  the  houjse,  and .  therefore  one  which 
might  often  be  used  in  town  and  suburban  gardens  pro- 
viding it  was  proved  a  success  for  the  purpose  named,  a 
number  of  citrus  trees  were  sprayed  with  it  to  ascertain 
its  value  against  the  Eed. Scale,  It  was  prepared  as  it  is 
ordinarily  prepared  for  the  laundry  and  applied  very  hot 
by  means  of  a  spray  pump.  Different  dilutions  were 
tested,  but  none  removed  over  one-half  of  the  scales.  It 
is  not,  then,  a  substance  which  it  will  pay  to  use.  One 
pound  of  starch  to  two  gallons  of  water  was  used  in  the 
application  which  removed  the  largest  proportion  of  the 
scales-     (See  page  57.) 

Horticultural  Board  Work. 

The  chief  work  performed  by  the  entomologist  for  the 
Board  of  Horticulture  during  the  year  has  been  in  con- 
nection with  a  demonstration  on  a  large  scal,e  of  the 
efficacy  of  hydrocyanic  acid  gas  in  destroying  the  Red  Scale 
of  citrus  trees. 

This  Ked  Scale  has  been  a  great  drawback  to  the  raising 
of  citrus  fruits  in  the  colony  for  many  years.  In  the  dis- 
tricts represented  by  the  members  of  the  Board  of  Hprti- 
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culture,  the  ravages  of  this  insect  have  been  especially 
severe.  The  pest  was  present  in  almost  every  orchard  and 
on  almost  every  tree.  The  majority  of  the  trees  were  in 
poor  condition  because  of  it,  and  much  of  the  fruit  sent  to 
the  market  was  badly  infested.  Most  of  the  farmers  did 
nothing  at  all  to  check  the  insects,  and  the  few  that  did 
were  discouraged  by -want  of  success. 

There  was  some  agitation  on  foot  for  an  Act  of  Parlia- 
ment to  make  compulsory  the  cleansing  of  all  orchards  in 
districts  where  a  certain  proportion  of  the  fruit  growers 
were  in  favour  of  the  enforcement  of  such  an  Act.  But, 
clearly,  it  was  unreasonable  to  expect  the  fruit  growers  to 
ad6pt  a  measure  like  this  when  it  seemed  impossible  to 
them  to  successfully  and  economically  combat  this  Ked  Scale, 
one  of  the  most  common  and  widely-distributed  of  tb^ 
orchard  pests.  The  Board  was  of  this  opinion,  and  deemed 
that  it  was  highly  desirable  to  give  the  fruit'  growers  con- 
vincing proof  that  this  pest  could  be  kept  under. 

Through  the  entomologist,  the  Board  had,  during  the 
closing  months  of  1895,  done  something  towards  drawing 
attention  to  remedies  for  the  pest.  The  entomologist  had 
visited  Wellington,  Paarl,  Stellenbosch,  Constantia,  and 
Worcester,  and  had  discussed  the  matter  at  fruit  growers* 
meetings ;  and  further,  had  held  many  out-of-door  meet- 
ings, and  showed  those  in  attendance  how  to  prepare  and 
apply  resin  wash,  which  is  the  best  wash  to  destroy  the 
insect ;  and,  also,  had  shown  how  trees  were  fumigated 
with  hydrocyanic  acid  gas.  By  this  mean  s  a  few  farmers  had 
been  encouraged  to  spray  their  trees,  and  thus,'  sortie  little 
good  was  done ;  but  the  indications  were  that  progress 
would  be  slow  and  unsatisfactory.  Something  on  a  larger 
scale  seemed  needed  to  appeal  to  the  majority,  and  this  the 
Board  resolved  to  give. 

The  matter  was  discussed  at  length  at  a  meeting  of  the 
Board  on  the  31st  of  March,  and  the  following  resolution 
was  adopted : — '^  It  was  resolved  that  the  entomologist  be 
aathorized  to  procure  a  spraying  outfit,  and  to  engage  a 
competent  operator  for  the  purpose  of  dealing  with  Eed  Scale 
on  orange  trees,  and  that  soine  district  be  selected  iti  which 
to  comnieBce  operations."  The  idea  was  to  choose  some 
district  and  to  spray  the  citrus  orchards  therein  situated  at- 
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so  slight  an  expense  to  owners  of  the  trees  that  all  or  nearly 
all  of  the  trees  would  be  offered  for  the  treatment.  It  was 
hoped  to  so  greatly  improve  the  condition  of  the  trees*, 
that  the  owners  would  realize  the  importance  of  keeping 
the  insect  in  subjection,  and  be  induced  to  do  their  best  to 
keep  the  trees  clean  in  the  future  ;  and,  moreover,  that  th« 
people  in  the  neighbouring  towns  would  be  impressed  by 
the  marked  improvement  in  the  trees  and  fruit  and  thus  be 
led  to  clean  their  orchards. 

The  Department  of  Agriculture  approved  of  my  carrying 
out  the  wishes  of  the  Board,  and  I  visited  the  chosen  dis- 
trict, which  was  part  of  Wellington.  A  brief  inspection 
sufficed  to  show  that  here  was  a  rare  chance  to  demonstrate 
the  value  of  fumigation  with  hydrocyanic  acid  gas.  To 
spray  the  trees  would  take  more  time  for  two  or  more  visits 
to  each  farm  would  be  necessary.  Moreover,  the 
fumigation  process  had  been  proved  in  California  to  be  by 
far  the  more  efficacious  of  the  two  methods.  Therefore, 
action  was  postponed  for  the  present,  as  the  resolution 
referred  to  spraying ;  and  a  paper  was  submitted  to  the 
Board  at  its  next  meeting  setting  forth  the  relative  merits 
of  spraying  and  fumigating,  and  recommending  that  the 
latter  method  be  adopted  in  the  projected  work.  The 
recommendations  were  accepted,  and  I  was  empowered  to 
procure  a  fumigation  outfit  and  to  proceed  with  the  work, 
aided  by  the  two  members  of  the  Board  resident  in 
Wellington.  Accordingly,  the  necessary  chemicals  were 
at  once  ordered,  and  an  outfit  of  tents  and  sheets  for 
covering  the  trees,  prepared. 

The  outfit  is  modelled  after  that  of  the  Los  Angeles 
County  Horticultural  Commission,  as  described  in  the  Mural 
Californian^  for  June,  1895.  Additional  information  wai^ 
received  from  Mr.  John  Scott,  the  Horticultural  Com- 
missioner of  the  same  county.  Most  of  the  cyanide  used 
has  been  imported  direct  from  Germany.  The  actual 
work  of  fumigation  was  commenced  in  early  September, 
and  has  continued  through  the  remaining  months  of  the 
year.  The  tents  in  use  are  twenty-two  in  number,  and 
range  in  size  from  six  to  sixteen  feet  in  height ;  the  sheets 
are  six  in  number,  and  range  from  thirty-three  to  forty- 
eight  feet  across.  The  tents  are  used  to  cover  snaall 
trees,  and  the  sheets  for  those  above  twelve  feet. 


A  full  description, of  the  outfit  will  be  given  i^  a.  report 
wbich  will  soon  be  submitted  to  the  Board  of  Horticulture,; 
and,  hence,  is  not  necessary  here.  Information  as  to  the 
Qost  of  the  equipment  and  of  the  necessary  chcjziicala  will 
also  be  i^iven.  Three  moi^ths  were  spent  in  Wellington,, 
and  then  the  outfit  was  taken  to  Groot  Drakenstein,  and 
from  there  to  Banghoek,  in  the  Stellenbosch  District,, 
where  it  was  at  wQrk  at  the  close  of  the  year.  The  direct 
charge  of  the  work  was  entrusted  to  Mr.  P.  J.  Pentz,  of 
WelUugton,  to  whom  credit  is  due  for  his  successful 
management  and  for  the  success  of  the  work.  Mr.  Pentz 
has  acted  under ,  niy  instructions,  and  I  have  visited  the 
work  on  the  average  of  once  a  fortnights 

The  public  have  been  informed  from  time  to  time  of  the 
progress  of  the  work  through  the  newspapers,  and  on, 
several  Qcpasions  have  been  specially  invited  to  visit 
orchards  being  treated  to  become  acquainted  with  tho 
operation. 

Whilathe  fumigation  process  was  used  to  clean  most  of 
the  trees,  some  attention  was  paid  to  spraying  with  resin 
wash  to  demonstrate  that  it,  too,  was  effective  against  the 
insect.    : 

I  believe  that  the  Board  has  succeeded  in  accomplishing 
the  end  it  had  in  view,  that  is,  in  proving  to  the  frtiit 
growers  that  the  scale  can  be  successfully  combated.  And 
despite  t>f  the  adverse  conditions  of  small  and  scattered 
orc^rds  of  all  heights  of  tree?,  I  am  now  firmly  of  opinion 
that  under  a  proper  system  of  co-operation  or  of  skilful 
private  management,  the  fumigation  process  may  bo  under- 
taken at  figures  which  would  represent  only  a  small  fraction 
of  the  benefit  derived  in,  at  l^^ast,  the  Divisions  of  Welling- 
ton, Paai^l,  and  Stellenbosch. 

Australian  Ladt-Bieds. 

An  attempted  introduction  of  several  species  of  Australian 
lady-birds'^fras  mentioned  at  some  length  in  my  last  annual 
report.  Although  subsequent  sendings  of  the  insects  from 
Australia  had  been  promised  by  the  Department  of  Mines- 
and  Agriculture  of  New  South  Wales,  none  were  received^ 
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probably  owing  to  the  changes  in  the  departmental  staff 
arising  from  the  death  of  Mr.  Oliff,  the  entomplogist. 

Orcm  australasice. — Of  the  three  species  of  lady- 
birds received  fifteen  months  ago  only  one,  Orcus  australasice^ 
has  been  seen  during  the  pa^t  year ;  but  fortunately  this 
one  now  appears  to  be  permanently  established  in  its  new 
home.  For  many  months  there  were  no  signs  of  it  in  the 
orchard  where  many  had  been  set  at  liberty,  but  a  few 
could  always  be  found  in  the  glass-house  vf here  the  greater 
number  had  been  placed.  It  was  supposed  that  all  of  those 
out  of  doors  must  have  perished,  and  arrangements  were 
made  to  fumigate  the  trees  with  hydrocyanic  acid  gas. 
But  while  awaiting  the  arrival  of  the  outfit,  which,  because 
of  a  long  delay  in  procuring  cyaiiide  had  been  temporarily 
stored,  beetles  and  larvae  were  found  in  small  numbers, 
not  only  on  the  tree  on  which  the  original  stock  had  been 
placed,  but  on  trees  in  other  parts  of  Sie  orchard.  Whild 
not  numerous  on  any  one  tree,  enough  of  the  insects  were 
found  to  indicate  that  they  were  there  to  stay. 

The  orchard  is  at  Femwood,  Mr.  C.  D.  Eudd's  estate, 
Ifewlands,  and  is  worked  by  Mr.  Henry  Meyers..  'The 
trees  have  almost  ceased  to  bear  owing  to  the  scale*  insects, 
and  Mr.  Meyers  would  much  like  to  have  them  funaigated, 
SB  he  has  long  since  ceased  to  hope  that  the  lady-bjirdswili 
ever  be  capable  of  reducing  the  scales  to  uninjurious 
numbers ;  but  realizing  .that  the  fumigation  of  the  trees 
would  mean  the  destruction  of  the  lady-birds,  he  has  very 
kindly  agreed  to  allow  the  trees  to  remain  in  their  present 
eondition. 

^  It  is  unlikely  that  this  or  any  other  lady-bird  will 
make  the  use  of  insecticides  against  the^  Bed  Scale  needless. 
They  may,  however,  materially  decrease  its  destructiveness. 
The  go-ahead  fruit  grower  who .  sprays  his  scale-infested 
trees  will  not  derive  much  benefit  from  their  presence,  but 
they  will  be  a  great  boon  to  the  owners  of  small  fruit  and 
flower  gardens  who,  for  one  reason  or  another,  do  not  em- 
ploy insecticides. 

Vedalia  cardinalis. — The  distribution  of  this  Australian 
Bug-devouring  lady-bird  is  still  continued  by  the  Depart- 
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meiit,  butnow  a'charge  of  10s.  is  made  for  each  6ploay 
{see  page  98). 

During  the  year  a  largiB-  colony  was  sent  to  St.  Helena, 
by  request  of  the  Acting  Governor.  The  lady-birds 
arrived  at  their  destination  in  good  condition.  Previqai^ 
coloniies  sent  to  the  isknd  had  died  out,  and  the  Australiaii 
Bug  again  threatened  to  become  destructive.  On  two 
'occasions  large  numbers  of  the  lady-birds  wette  ca-ged 
and  sent  to  Mauritius,  but  in  neither  case  did '  mord 
than  a  few  survive  the  long  voyage,  which  in  both  cases 
was  protracted ;  and  what  did  survive  died  soon  after  theii* 
amval  without  breeding.  Another  colony  will  be  forr 
warded  When  the  opportunity  offers.  The  difficulty  is  lA 
securing  the  insects  and  sufficient  food  at  a  time  when  a 
vessel  is  about  to  sail  for  the  island. 

'      Migratory  Locusts. 

Whilfe  I  have  little  to  do  with  the  locust  question  that 
confronts  the  colony,  I  would  hardly  be  justified*  in 
omitting  all  mention  of  the  destructive  species  which 
ravaged  a  large  portion  of  the  c6untry  during  the  past 
year. 

The  species  in  question  has  received  many  popular 
named,  among  which  are  Ked- Winged  Locust,  Egyptian 
Locust,  Coast  Locust  and  Kalihari  Locust.  The  scientific 
name  is  Acridium purpuriferum^  Walker.  This  determination 
is  from  specimens  in  the  South  African  Museum,  which  in 
turn  were  determined  by  comparison  with  the  type  specimen 
preserved  in  the  British  Museum ;  the  type  was  collected  in 
South  Africa.  This  species  is  thought  by  some  to  be  identical 
with-  the  migratory  locust  (Acridium  peregrinum)  which 
occurs  in  northern  parts  of  Africa  and  which  from  time  to 
time  becomes  troublesome  in  Algeria.  But  a  comparison 
of  specimens  of  the  two  species  at  once  shows  marked 
differences. 

The  Ked-Winged  Locust  is  illustrated  on  the  accompany- 
ing plate.  The  drawings  from  which  the  engravings  were 
made  were  drawn  from  life  by  Mr.  Arthur  Kioh  under  my 
direction,  and  are  very  exact  in  detail.  The  figures  are 
natural  size. 

o2 
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The  markings  on  the  fore-wings  vary  slightly  in  shape 
on  different  individuals  and  are  not  always  exactly  similar 
on  the  two  wings  of  the  same  insect ;  but  from  the  ex- 
amination of  a  large  number  of  specimens  from  different 
sections  of  the  Colony,  it  is  seen  that  this  variation  is 
seldom  much  and  never  sufficient  to  cause  confusion  with 
Acridium  peregrinum. 

There  appears  to  be  considerable  variation  in  the  colour 
of  the  mature  insects  dependent  upon  age.  The  specimens 
represented  in  the  illustrations  were  received  during  Feb- 
iiiary,  at  which  time  the  swarms  were  ovipositing.  These 
possessed  no  distinct  thoracic  markings,  but  the  bases  of 
the  hind  wings  were  reddish  as  represented  by  the  shading 
in  the  figure.  The  eggs  laid  by  the  locusts  in  February 
hatched  in  a  few  weeks  in  those  districts  blessed  with  rain 
and  by  the  latter  part  of  July,  winged  individuals  of  this 
second  generation  appeared*  Through  the  kindness  of  Mr. 
W.  C.  Palgrave,  the  Civil  Commissioner  of  George,  speci- 
mens of  these  newly  fledged  insects  were  received.  They 
were  brighter  and,  altogether,  somewhat  darker  than  the 
specimens  before  received.  Both  body  and  appendages 
were  tinged  with  red,  but  there  was  no  trace  of  colour  on 
the  hind  wings.  The  most  striking  difference  was  a  broad 
band  of  white  which  extended  from  the  top  of  the  head 
across  the  thorax  and  more  than  half  the  length  of  the 
folded  wings.  As  the  season  advanced,  other  specimens 
were  received  in  which  the  white  marking  was  less  appar- 
ent or  entirely  obliterated,  the  reddish  tinge  of  the  body 
and  of  the  appendages  more  conspicuous,  and  the  hind 
wings  lightly  tinged  with  red.  Later  still,  other  specimens 
were  received  in  which  the  red  of  the  body  and  appendages 
had  almost  disappeared,  and  the  general  colour  faded  to  a 
dingy  yellow,  the  same  as  in  specimens  received  ten  months 
before. 

The  destruction  caused  by  the  invasion  of  this  species  of 
locust  was  very  great,  but  as  the  damage  was  largely  to 
grazing  lands  and  to  crops  already  suffering  from  drought, 
it  is  impossible  to  tell  to  what  extent  of  damage  they  were 
responsible.  Probably  none  of  the  large  swarms  originated 
in  the  colony,  although  scattered  small  swarms  had  been 
present  along  the  coast  east  of  East  London  since  the  latter 
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part  of  1893.  The  presence  of  large  swarms  was  reported 
in  the  border  districts  of  the  north  and  east  in  early  Decem- 
ber. The  swarms  from  the  east  moved  steadily  along  the 
coast  while  those  from  the  direction  of  Kalihari  moved 
south-east,  all  of  the  swarms  thus  converging  on  the  coast 
lands.  The  infestation  then  gradually  spread  along  the 
southern  coast,  covering  a  strip  of  territory  about  50  miles 
in  width  as  far  west  as  Swellendam.  The  swarms  dwin- 
dled in  size  as  they  spread  westward  and  almost  disappeared 
by  the  end  of  February*  No  swarms  were  reported  froiA 
west  of  Swellendam  but  scattered  individuals  reached 
£obertson  and  Worcester.  In  all,  the  swarms  passed  over 
about  two-thirds  of  the  colony. 

Immense  numbers  of  young  locusts  appeared  in  the  dis- 
tricts along  the  south  Coast  soon  after  the  old  locusts  had 
disappeared,  and  for  a  short  time,  it  seemed  as  if  the  de- 
vastation was  to  be  immediately  continued.  But  this  sec- 
lion  of  the  country  has  the  advantage  of  winter  rains. 
The  moisture,  evidently,  was  needed  to  cause  the  hatching 
of  the  eggs,  but  the  continued  moist  weather  proved  very 
unfavt  urable  for  the  development  of  the  young  insects, 
and  soon  they  were  reported  to  be  dying  in  myriads. 
Specimens  of  the  insects  forwarded  for  examination  showed 
that  they  had  been  destroyed  by  a  fungus  disease  (Empusa 
jiry lit  Fres.).  The  disease  had  been  observed  in  l^atal 
several  months  before  this.  The  same  disease  appeared 
elsewhere  in  the  colony  but  proved  destructive  to  the 
iswarms  only  where  the  conditions  of  moisture  necessary 
for  the  spread  of  such  diseases  obtained. 

No  official  reports  of  ravages  by  this  insect  have  been 
received  by  the  Department  of  Agriculture  for  several 
months  (up  to  Januairy  1st),  and  it  is  sincerely  hoped  that 
the  colony  will  escape  a  recurrence  of  last  year's  experi- 
ence. The  presence  of  small  swarms  about  Port  Elizabeth 
and  in  the  sections  of  the  colony  east  of  that  city  have 
been  mentioned  in  the  newspapers. 

An  account  of  last  year's  invasion  was  published  in  the 
Agricultural  Jouimal  for  June  25th,  and  notes  on  the  fungus 
disease  were  published  in  the  same  number  and  in  the 
issue  for  July  23rd. 
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Other  Injurious  Locusts — The  smaller  migratory  locust, 
Pachyiylus  migraioritis^  often  mentioned  as  the  Old  of  BtowB 
Locust  to  distinguish  it  from  the  Bed-Winged  Locust 
continues  to  be  injuriously  abundant  in  many  parts  of  the 
Karroo.  While  on  a  visit  to  this  section  of  the  country,  I 
gathered  from  many  of  the  farmers  that  they  experienced 
little  difficulty  in  destroying  the  swarms  which  hatched  on 
their  lands  while  the  insects  were  still  very  young,  and 
that  this  species  only  continued  to  be  injurious  because  of 
,the  negligence  of  some  farmers  who  allowed  the  insects  to 
develop  unmolested  on  their  farms.  Little  can  bp  done 
against  the  locusts  when  once  they  have  assumed  the 
winged  stage,  and  the  matured  insects  migrate  on  to  farm& 
which  have  been  cleared  of  the  younger  stages  through  the 
Hiligence  of  the  owner  and  may  there  deposit  their  eggs.* 

Spraying  the  young  locusts  at  night  with  a  contact 
insecticide  is  the  favourite  means  to  destroy  them.  Some 
farmers  find  it  more  economical  to  crush  them  with  spades. 
The  hard  nature  of  the  soil  renders  the  pitting  system  and 
the  collecting  of  the  eggs  less  advantageous  methods. 
•  The  eggs  hatch  shortly  after  the  falling  of  rains.  .Near 
Oraaff-Reinet,  many  small  swarms  appeared  shortly  after  a 
rain  in  August;  and  other  swarms  appeared  from  the 
same  places  after  the  next  succeeding  rain  which  fell  in 
late  November.  As  no  winged  insects  had  visited  the 
section  during  the  period  bet\ieen  the  hatchings,  it  is 
believed  that  all  the  swarms  originated  from  eggs  laid  at 
one  time. 

JK^ear  ('ape  Town,  a  little  anxiety  was  felt  among  vine 
growers  owing  to  the  unusual  abundance  of  locusts  in  their 
vineyards.  1  hese  were  of  an  indigenous  species,  ilcn<c?tttm 
ruftcorne.  Several  Constantia  vineyards  have  suffered 
from  their  ravages  both  during  the  season  of  1895-1896 
and  the  present  season.  The  principal  measure  employed 
for  their  destruction  is  the  keeping  of  flocks  of  turkeys  in 
the  vineyards  The  birds  quickly  learn  to  feed  upon  the 
insects  and  prove  a  cheap  and  effective  means  of  protection* 

*  A  reluctance  to  interfere  with  risitationB  of  pests  and  plagues  is  strongly 
»hown  by  the  Dutch  country-folk  in  many  sections  of  the  oolouy ;  these  peo^a 
assert  that  the  vihitNtions  are  sent  by  Gud  as  a  punishment  for  their  sins,  and  that 
to  contend  against  them  lb  to  resist  His'^will. 
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The  eggs  are  deposited  among  the  vines,  but  several  extra 
diggings  did  not  destroy  them  nor  bury  them  so  deeply 
but  that  great  numbers  of  the  young  succeeded  in  reaching 
the  surface. 


Import   Beoulations. 

The  regulations  at  present  in  force  restricting  tlie  im- 
portation of  plants  and  their  products  are  scheduled  in 
Proclamation  No.  107,  1896.  The  privilege  of  importing 
grape  vines  or  portions  or  produce  thereof  is  limited  to  the 
Government  itself ;  and  the  introduction  of  any  peach  tree 
or  other  stone-fruit  tree  or  any  portion  or  produce  of  stone- 
fruit  trees  from  the  United  States  of  America  or  the 
Dominion  of  Canada  is  entirely  prohibited.  With  these 
exceptions,  any  tree  or  plant  or  fruit  or  vegetable  product 
may  be  imported,  providing  it  is  found  free  of  plant 
disease  and  insect  pest.  No  declaration  of  any  kind  is 
needed  except  in  the  case  of  stone-fruit  trees  and  parts  or 
produce  thereof,  when  a  sworn  statement  to  the  effect  that 
this  was  not  grown  in  the  countries  from  which  the  impor- 
tation of  these  productions  is  prohibited  is  required.  If 
any  plant  disease  or  insect  pest  is  found,  the  landing  (that 
is,  the  removal  beyond  the  Dock  property)  of  the  article  is 
forbidden  imtil  it  is  cleansed  or  disinfected  in  the  manner 
prescribed  by  and  to  the  satisfaction  of  the  inspecting 
officer.  The  regulations  do  not  apply  to  canned  and  pre- 
served  fruits. 

The  inspection  at  the  different  ports  is  at  present 
entrusted  to  certain  of  the  Customs  officers ;  and  the 
inspection  at  the  Post  Office  is  left  to  an  officer  of  the 
Agricultural  Department.  At  Cape  Town,  where  the 
greatest  number  of  the  consignments  are  landed,  the 
regular  inspecting  officer  may  ask  that  an  officer  from  the 
Agricultural  Department  act  as  inspecting  officer  in  any 
case  where  more  technical  knowledge  of  plants  or  insects 
than  his  is  desirable.  Likewise,  the  inspecting  officers  at 
other  ports  may  forward  specimens  of  suspicious  articles 
for  inspection.  As  entomologist,  I  have  acted  as  special 
inspecting  officer  many  times  during  the  past  year,  and 
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hence  make  mention  of  this  matter  in  my  report,  con6ning 
myself,  however,  to  remarks  relative  to  insects. 

That  imported  trees  be  entirely  free  of  insect  pests  is  a 
matter  of  the  greatest  importance,*  for  insects  thns  intro- 
duced into  the  country  are  very  likely  to  stay  and  become 
extremely  destructive.  In  evidence  of  this,  it  is  only 
necessary  to  call  attention  to  the  scale  insects  considered  in 
another  part  of  this  report.  All  of  them  are  introduced 
species.  The  enforcement  of  the  import  regulations  cannot 
be  altogether  efficient  in  preventing  the  introduction  of 
diseases  and  insects,  but  it  is  an  immense  checkt  The 
difficulties  attending  the  examination  of  a  large  consign- 
ment of  trees  at  the  Docks  can  only-  be  appreciated  by  those 
who  have  made  such  examinations.  Generally,  the  trees 
are  packed  in  huge  cases  and  have  become  much  begrimed 
on  the  voyage,  rendering  it  no  easy  matter  to  discover  the 
presence  of  insects,  which,  when  not  present  in  numbers, 
might  prove  difficult  to  find  even  under  far  more  favourable 
oircumstances.  There  is  always  a  possibility  that  some 
pest  may  escape  detection  although  the  probability  is 
slight. 

Among  the  insects  which  I  have  detected  upon  imported 
trees  when  acting  as  examining  officer  have  been  the 
Purple  Scale  (Mytilaapis  citricola\  the  Black  Scale 
{Lecanium  olecR)^  and  a  species  of  Ceroplastes  on  citrus  trees 
from  Katal ;  the  Purple  Scale,  the  Brown  Scale  {Lecanium 
hesperidum\  and  a  species  of  Dacttflopius  on  citrus  trees 
from  Las  Palmas ;  the  Purple  Scale,  the  Brown  Scale,  and 
what  appeared  to  be  a  species  of  Chwnaspis  on  citrus  trees 
from  Brazil,  and  the  Black  Scale  on  citrus  trees  from 
Australia. 

It  is  much  more  easy  to  detect  the  presence  of  insects 
on  imported  fruits  for  these  are  cleanly  packed,  and  the 
colour  of  the  insects  contrasts  strongly  with  the  colour  of 
the  rind;  or  if  the  insect  is  within  the  fruit,  there  will 
usually  be  good  surface  indications  of  its  presence.  But 
the  inspection  is  rendered  tedious  by  the  wrappings  about 
the  fruit,  and  the  necessity  of  opening  every  case. 

Most  of  the  insects  which  may  be  introduced  on  fruit 
are  scale  insects  or  mites  which  affect  the  rind ;  and  in  the 
case  of  these  insects,  the  chances  of  the  infestation  spread- 
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ing  to  plants  and  thus  becoming  established  in  the  country 
are  slight,  though  still  of  sufficient  importance  to  be 
seriously  considered.  Most  of  the  fruit  is  sold  in  the 
towns  and  cities,  and  the  rinds  eventually  so  disposed  of 
that  the  infesting  insects  perish.  But  it  must  be  remem- 
bered that  many  of  these  insects  are  capable  of  subsisting 
upon  numerous  garden  plants,  that  eggs  of  the  insects  are 
often  very  numerous  on.  the  rinds,  and  that  the  young 
insects  which  hatch  from  these  eggs  are  active.  While 
there  will  be  no  evil  from  most  of  the  rinds,  a  few  are  not 
unlikely  to  be  thrown  down  in  the  proximity  of  some 
plant  on  which  the  insect  may  thrive.  And  from  this 
plant  the  insect  may  spread  unnoticed  and  slowly,  and 
gradually  become  thoroughly  established. 

The  insect  pests  which  I  found  on  imported  fruits  during 
the  past  twelve  months  were  the  Purple  Scale,  the 
Oleander  Scale  (Aspidiotus  nmi),  the  Red  &09le[Aspidiotiis 
aurantii),  the  Mealy  lRug{Dactifloptus  sp.)y  and  Farlatoria 
zizyphi  on  lemons  from  the  south  of  Europe ;  the  Chafi 
Scale  {Parliitoria  pergandii\  the  Purple  Scale,  the  Long 
Scale  {Mytilaspis  glov€r%i\  and  the  Greedy  Scale  {^Aspidiotus 
^ameUice)  on  oranges  from  Spain;  the  Long  Scale  on 
oranges  from  Port  St.  John's  (Pondoland),  and  the  Oyster- 
Shell  Bark  Louse  {Mytilaspis  pomorum)  on  apples  from 
Tasmania.  Of  these  insects,  the  Purple  and  the  Long 
Scales  are  known  in  the  colony  only  at  a  few  places  near 
Cape  Town,  and  it  is  hoped  that  they  will  be  eventually 
exterminated  from  these  places.  The  Chaff  Scale  and 
Parlatoria  zizyphi  are  nowhere  known  in  the  colony ;  the 
Oleander  Scale  is  common,  but  unlike  the  type  of  the 
insect  found  in  Europe,  it  is  rarely  seen  on  lemon  trees. 
The  Oyster-Shell  Bark  Louse  has  been  found  bnly  on  a  few 
trees  in  the  Eastern  Province ;  these  all  came  in  one  con- 
^gnment  from  Europe,  and  have  now  been  cleansed  or 
destroyed. 

The  importation  of  lemons. and  oranges  has  been  much 
.greater  this  year  than  in  the  past,  and  very  i ew  cases  have 
been  examined  without  discovering  scale  insects.  The 
Purple  Scale  has  been  especially  prevalent.  The  'J'asnianian 
apples  which  have  been  consigned  here  have  nearly  always 
been  found  infested  by  the  Oyster-Shell  Seale. 
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()n  several  occasions,  scale-infested  fruit  has  been 
destroyed,  but  the  consignees  have  usually  been  allowed  to- 
land  it  after  having  it  washed  in  a  solution  of  soft  soap 
and  water.  This  treatment  as  carried  out  was  not  always 
effectual  in  destroying  all  of  the  insects  and  their  eggs, 
and  now  the  removal  of  the  scales  after  the  fruit  has  been 
through  the  soap  and  water  is  demanded  by  the  inspecting 
officer  at  Cape  Town.  If  any  scales  remain  of  the  fruit 
when  it  is  presented  for  inspection,  it  is  ordered  to  be  re* 
washed  and  again  scraped.  Such  rough  treatment  as  this 
is,  of  course,  ruinous  to  the  keeping  qualities  of  the  fruit 
and  qitails  considerable  hardship  on  the  consignees  It  is^ 
anticipated,,  however,  that  the  merchants  will  profit  by 
their  experience  and  import  only  the  best  fruit,  which  in  a 
measure  will  bring  relief. 

This  country  is  not  the  only  one  which  refuses  to  admit 
scale-infested  fruit.  In  Western  Australia,  infested  lemons 
are  not  admitted  until  after  they  have  been  kept  immersed 
for  an  hour  in  a  wash  of  one-third  alcohol  and  two-thirds 
waiter.  The  import  regulations  of  Western  Australia  are 
much  more  drastic  than  our  own,  and  heavy  charges  are- 
n^^de  for  inspection.  It  is  said  that  when  the  regulations 
were  first  enforced,  most  of  the  consignments  of  fruit  bad 
to  be  destroyed ;  but  that  after  they  had  been  in  force  for 
some  time,  only  the  best  of  fruit  was  received,  and  thia- 
was  so  carefully  selected  that  almost  every  shipment  passed 
the  examination.* 

Fumigation  IIouse.-^The  insects  which  infest  imported 
fruit  and  plants  coidd  .in  many  cases  be  easily  destroyed 
by  exposing  the  fruit  to  the  fumes  of  some -substance 
poisonous  to  animal  life.  The  entire  absence  of  any 
facilities  for  so  treating  articles  has  heretofore  precluded, 
the  use  of  fumigation  for  tlm;piirpose  at  the  Docks ;  but 
the  Department  of  Agricidturo  has  now  had  a  small  air- 
tight building  erected  close  to  the  Searcher's  office  on  the 
Dock  property*  This  has  just  been  finished,  and  has  not 
yet  been  use^.  It  was  built  in  accordance  with  sugg«'S* 
tions  made  by  the  entomologist,  and  will  be  described  in 

*  See  N,8.Jr.  AgtUidtwral  Gazette,  Jane,  1896. 
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some  future  publication  when  its  practical  utility  has  been 
fully  demonstrated.  As  the  chamber  in  which  the  fruit 
or  plants  will  be  exposed  is  almost  absolutely  air-tight,  it 
is  anticipated  that  hydrocyanic  acid  gas  will  suffice  for 
destrbyibg  insects  and  their  eggs,*  but  it  is  feared  that 
thie  exposure  will  injure  plants. 

Nursery  Inspkchon  Bill.  ; 

^  Acting  upon  suggestions  made  early  in  the  year,  the 
Board  of  Horticulture  recommended  the  drafting  of  a  Bill 
having  in  view  the  prevention  of  the  further  disscfmination 
of  insect  pests  and  plant  diseases  with  nursery  stock.  The 
features  of  the  measure  desired  by  the  Board  were  briefly 
stated,  and  a  draft  measure  based  upon  these  was  prepared 
by^  the  Department  of  Agriculture.  When  viewed  in  their 
amplified  form,  however,  the  features  of  the  Bill  were  seen 
to  be  unnecessarily  drastic,  and  the  measure  was  conse* 
quently  put  aside.  A  draft  measure  on  different  lines, 
drawn  up  by  the  entomologist  in  conjunction  with  two 
members  of  the  Board,  was  then  proposed  and  accepted. 
This  draft  measure  has  been  several  times  amended  and 
revised,  and  is  now  awaiting  publication.  It  is  to  be  dis- 
cussed by  Parliament  during  the  coming  session. 

The  Bill  provides  for  the  registration  of  all  nurseries  of 
plants  and  trees,  and  for  the  regular  inspection  of  these  by 
a  competent  official  appointed  by  the  Minister  for  Agricul- 
ture. JThis  ipspecting  officer  is  to  proclaim  under  quaran- 
tine such  parts  of  any  nursery,  lying  within  a  prescribed 
distance  of  plants,  which  he  finds  infested  with  insect  pests 
or  plant  diseases.  But  the  terms  '^  insect  pests"  and 
^*  plant  diseases  "  are  to  be  held  to  apply  only  to  such  in- 
sects and  diseases  as  are  brought  under  the  Act  by  Pro- 
clamation by  the  Governor.  The  removal  of  any  nursery 
stock  from  a  quarantined  area  is  to  be  illegal,  and  the 
quarantine  is  to  remain  in  force  until,  at  a  subsequent  in- 
spection, the  area  is  found  to  have  been  freed  of  the  cause 
for  it.  One  extra  inspection,  free  of  charge,  and  others  to 
be  paid  for  by  the  nurseryman,  are  provided  for  in  case  the 

*  This  has  subsequently  been  proved  to  be  the  case. 
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nurseryman  desires  to  have  the  quarantine  removed  prior 
to  the  next  regular  inspection.  If  it  so  happens  that 
dangerous  pests  of  any  kind  not  prescribed  under  the  Act 
are  found  by  the  inspecting  officer,  this  official  is  to  destroy 
the  infested  plants  if  the  nurseryman  offers  no  objections ; 
but  if  the  nurseryman  demurs,  action  in  the  matter  must  be 
postponed  until  the  judgment  of  an  impartial  committee, 
appointed  especially  to  deal  \^ith  such  cases,  has  been 
rendered.     The  decision  of  this  committee  is  final. 

The  pests  against  which  the  measure  is  especially  in- 
tended are  the  injurious  orchard  scale  insects.  The  distri- 
bution of  these  is  very  largely  through  nursery  stock,  and 
the  immense  injury  which  they  may  cause  in  this  country, 
the  climate  of  which  is  particularly  favourable  for  their 
welfare,  makes  a  measure  of  this  kind  essential  to  the  best 
interests  of  fruit  culture.  It  is  not  intended  to  include 
among  the  prescribed  insects  or  diseases  such  as  it  is  prac- 
tically impossible  to  keep  from  plants  grown  at  a  reason-^ 
able  distance  from  infected  centres,  nor  such  insects  as  are 
not  liable  to  be  conveyed  from  the  premises  with  the  plants^ 
.  The  measure  will  not  come  as  a  great  hardship  to  the 
owners  of  large  nurseries,  who  at  present  take  care  to  keep 
their  stock  clean  of  pests.  But  it  will  seriously  affect 
many  small  nurseries  scattered  about  the  country,  which 
are  at  present  veritable  "  hot-beds ''  of  scale  insects  and 
allied  pests ;  and  also  some  reputable  nurseries  that  are 
carried  on  in  connection  with  municipal  gardens.  It 
generally  happens  that  the  trees  and  shrubbery,  in.  the 
gardens  harbour  pests  to  such  an  extent  that  some  would 
also  be  present  on  nursery  stock  grown  among  them.  But 
that  these  municipal  gardens  are  so  poorly  supported  finan- 
cially that  the  curators  are  obliged  to  conduct  a  nursery 
business  in  order  to  meet  their  expenses,  cannot  be  held  as 
an  argument  against  a  measure  which  unfavourably  affects 
such  nurseries,  by  requiring  the  stock  intended  for  distri- 
bution to  be  free  of  pests. 


PART    II. 


SOME    ORCHARD    PESTS. 


A  POPULAR  ACCOUNT  OF  SOME  SCALE  INSECTS 

AND 

OTHER    ORCHARD    PESTS, 

ALL  OF  WHICH   ABE 

LIABLE  TO  BE  INTRODUCED  WITH  YOUNG 
TREES  FROM  NURSERIES. 


PLATE     II. 


Explanation  of  Platk. 


1.  Black  Scale  {Lecanium  olece)  on  orange  twig,  natural  aiz9. 

2.  Brown  or  Soft  Scale  {Lecanium  hesperuium)  on  orange  leaf, 

natural  size.  The  blackening  of  the  leaf  is  due  to  the 
smut-like  fungiis  which  accompanies  the  attack  of  this  and 
some  other  scale  insects.  The  scales  shown  are  not  quite 
full  grown. 

3.  Gbeedy  Scale  {AspuHotus  camellice)  on    apple    twig,   natural 

size. 

3a.  Female  Greedy  Scale,  enlarged  eleven,  times. 

4.  Purple  Scale  {Mytilaspis  citricola)  on  orange  leaf,  natural  sisse. 
4ta.  Female  Piu-ple  Scale,  enlarged  eleven  times. 

5.  B>ed  Scale  {Aspidiotus  aurantii)  on  pear  twig,   natural  size. 

Observe  the  reddish  discolouration  about  the  scales,  and 
that  this  extends  into  the  tissues  beneath,  as  shown  where 
,  the  bark  is  cut  away.  "  . 

50.  Female  Bed  Scale,  enlarged  eleven  times. 

6.  Red  Scale  and  Long  Scale  [Mytikspis  glover  it)  on  a  lemon, 

natural  size. 

6a.  Female  Long  Soale,  enlarged  eleven  times. 

7.  Oleander  Scale  {Aspidiofus  nerii)  on  an  imported  lemon.     The 

green  colour  about  the  scales  is  due  to  imperfect  ripening 
of  the  rind. 

7a.  Female  Oleander  Scale,  enlarged  eleven  times.     The  green  is 
present  to  give  relief  to  the  whiteness  of  the  scale. 


1  S^a^/  r  '3^^rJUA/  l^y-  ,^/ w.  //'^//r/ 
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Introductory. 

The  area  under  fruit  culture  in  our  colony  is  rapidly 
increasing,  and  so  is  the  number  and  importance  of  insect 
pests  of  fruit  trees.  Chief  among  these  orchard  pests  in 
our  climate  are  scale  insects,  plant  lice  and  their  allies. 
Thes^  are  pests  of  insignificant  size,  but  pests  which  do  an 
incalculable  injury  to  trees  by  extracting  their  life  juices. 
They  are  pests  of  the  first  importance  to  the  fruit  grower 
seeking  to  establish  new  orchards,  for  they  may  be  uncon- 
sciously introduced  with  the  young  trees  or  with  buds  or 
grafts.  No  other  insects  are  the  cause  of  such  frequent 
complaint  to  the  Department  of  Agriculture,  and  in  nearly 
every  case  the  insects  have  becQme  well  established  in  the 
orchard  before  their  presence  has  been  recognised.  Then 
it  is  a  constant  and  expensive  battle  to  hold  them  in  check. 
Information  on  these  pests  of  a  fragmentary  nature  has 
from  time  to  time  been  given  to  our  fruit  growers  through 
the  Affrieultural  Journal^  but  the  need  has  been  felt  for  a 
popidar  and  more  comprehensive  article  with  illustrations. 
This  it  is  now  attempted  to  give. 

As  I  have  sought  to  impress  both  on  the  title-page  and 
in  the  text,  these  are  pests  which  are  liable  to  occur  on 
nursery  stock,  and  hence  liable  to  be  introduced  into  the 
orchard  with  young  trees.  My  reason  for  dwelling  on  this 
point  is  to  emphasize  the  importance  of  carefully  examining 
young  trees  to  see  that  only  perfectly  clean  stock  is 
planted. 
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The  first-clasw  nurseryman  endeiivours  to  prevent  infested 
stock  from  leaving  his  nursery;  but,  nevertheless,  the 
Rtock  from  even  the  best  nursery  in  this  country  or  any 
other  should  never  be  accepted  as  clean  until  it  has  been 
seen  to  be  so  by  personal  examination. 

The  general  plan  followed  in  this  paper  is  that  set  by 
L.  0.  Howard,  the  Entomologist  of  the  United  States 
Department  of  Agriculture,  in  '^  Some  Scale  Insects  of  the 
Orchard,"  which  was  published  in  the  1894  Year  Book, 
Thb  source  of  each  illustration  is  acknowledged  in  the 
reference  to  it.  Many,  it  will  be  noticed,  are  from  the 
United  States  Department  of  Agriculture.  These  are  from 
electrotypes  obtained  through  the  courtesy  of  Mr.  Howard. 

CHAS.  P.  LOUNSBURY,  B.Sc, 

Entomologist. 

Cape  Town,  March  10th,  1897. 
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SOME  OKCHAED  PESTS. 


Classification  of  Pests  Consideeed. 

The  myriad  forms  of  life  are  classified  by  naturalists  for 
convenience  in  study  and  ref erfence.  Animals  are  separated 
from  plants  as  different  kingdoms.  The  animal  kingdom 
is  divided  into  branches,  these  branches  are  divided  into 
classes,  the  classes  in  turn  are  divided  into  orders,  the 
orders  into  families,  the  families  into  genera,  and  the  genera 
are  finally  divided  into  species. 

The  pests,  considered  in  this  report  fall  under  the  braiich 
Arthropoda.  The  majority  belong  to  a  sub-order  of  the 
order  Hemiptera  in  the  class  Hexapoda ;  while  the  remain- 
ing few  belong  to  different  families  in  the  order  Acarina  of 
class  Arachnida.  The  members  of  the  order  Acarina  are 
popularly  known  as  *'  mites."  but  some  of  the  larger  forms 
are  better  known  as  "  ticks." 

The  name  Hexapoda  signifies  "  six-footed,"  and  this 
class  includes  those  six-footed  forms  of  life  familiarly 
termed  "insects."  Stiictly  speaking,  only  members  of  this 
class  are  insects,  but  the  name-  is  often  applied  to  members 
of  the  other  classes  embraced  in  the  branch  Arthropoda 
with  the  exception  of  the  Crustacea.  Some  authors  give 
ground  for  this  wider  application  of  the  word  by  making  a 
class  called  "  Insecta,"  in  which  they  place  tiiese  other 
Arthropods  ;  they  then  speak  of  the  true  insects  as  "  six- 
footed  insects."  Under  this  broad  meaning,  mites  and  ticks, 
as  well  as  spiders,  centipedes,  and  certain  other  forms  may 
be  called  insects,  while  under  the  restricted  meaning,  as  the 
word  is  here  used  and  as  it  is  used  by  most  modern  writers, 
they  are  not  entitled  to  the  name. 

The  insects  are  divided  into  a  large  number  of  orders, 
the  insects  popularly  designated  as  bees,  beetles,  flies, 
dragon-flies,  locusts,  and  bugs,  all  belonging  to  distinct 
orders.  As  already  stated,  most  of  the  pests  to  be  con- 
sidered belong  to  a  sub-order  of  the  Hemiptera,  which  is  the 

[G.  45— '97.]  j> 
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order  of  insects  commonly  called  "bugs.*'  In  some 
countries,  including  this  colony,  this  term  of  "  bugs  *'  has 
come  into  common  use  to  designate  a  particular  kind  of  bug 
which,  from  its  unpleasant  associations,  forms  so  disagree* 
able  a  subject  that  it  is  desirable  to  avoid  this  name  even 
when  writing  of  insects  to  which  it  applies  with  perfect 
propriety.  I  mention  this  here  to  justify  the  appellation  of 
"  Mealy  Bug,"  "  Australian  Bug,"  and  the  like.  These 
names  are  used  in  this  report  since  they  have  become  gener- 
ally adopted  as  the  common  names  of  the  insects  they 
designate.  By  many  writers  the  general  term  "Scale 
Bugs  "  is  used  in  the  same  sense  that  **  Scale  Insects  "  is 
here  used ;  and  were  it  not  for  the  objection  mentioned, 
the  former  term  would  be  preferable,  as  it  suggests  the 
position  of  the  family  in  the  classification  of  insects. 

The  members  of  the  family  Hemiptera  take  their 
nourishment  in  liquid  form  by  the  aid  of  mouth-parts 
specially  adapted  for  piercing  and  sucking.  The  family  is 
divided  into  three  sub-families.  Parasitica,  Heteroptera  and 
Homoptera.  The  first  includes  the  lice  which  infest  the 
skin  of  mammals,  and  suck  blood.  The  second  includes 
numerous  forms,  many  of  which  are  notorious  for  the  ex- 
ceedingly foul-smelling  liquid  they  are  able  to  emit  when 
disturbed  ;  the  so-called  "  Stink  Fly,"  that  sucks  the  juice 
of  the  tender  twigs  of  citrus  trees  and  many  garden  plants 
may  be  taken  as  an  example.  The  third  is  made  up  of 
nine  families,  three  of  which  include  pests  to  be  here  dis- 
cussed. The  three  are  Psyllidae  or  Jumping  Plant  Lice, 
Aphididee  or  Plant  Lice,  and  CocoidsB  or  Scale  Insects. 
The  general  characters  of  each  of  these  families  will  be 
given  prior  to  the  description  of  the  pests  included  in   it» 
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COOCIDJE  OR  SCALE  INSECTS. 
Classification. 

This  family  is  not  an  extensive  one,  but  it  is  a  family 
of  great  economic  importance.  Its  members  are  gene- 
rally easily  distinguished  from  the  members  of  other 
fanulieSy  but  they  exhibit  a  wonderful  variety  of  forms 
among  themselves.  Naturalists  divide  the  family  into 
several  sub-families,  but  notwithstanding  many  differ- 
ences usually  to  be  found  between  the  members  of  these 
different  groups,  the  characters  by  which  they  may  always 
be  separated  cannot  be  given  without  entering  into  tech- 
nical details  which  would  be  out  of  place  in  a  popular 
treatise  like  this.  Three  of  the  sub-families,  respectively, 
the  Diaspinse,  the  Lecaninse,  and  the  Coccinae,  are  repre- 
sented among  the  species  here  discussed. 

The  DiASPiN-E  includes  the  greatest  number.  The 
members  of  this  group  are  all  very  small  insects,  and  are 
sometimes  spoken  of  as  ^^  armoured  "  scale  insects,  for  the 
reason  that  the  adult  female  insect  is  protected  by  a  shield- 
like covering.  This  covering  or  scale  entirely  conceals  the 
body  and  is  composed  of  a  wax-like  substance  secreted  by 
the  insect.  It  is  generally  completely  separable  from  the 
full-grown  insect,  although  in  many  cases  it  develops 
beneath  as  well  as  above,  and  thus  still  retains  the  body 
when  it  is  raised.  As  the  young  insect  develops,  it  casts 
off  its  skin  which  remains  attached  to  the  forming  scale. 
These  cast-off  skins  are  conspicuous  on  the  scales  of  most 
members  of  this  sub-family  and  their  location  varies  in 
different  genera. 

The  members  of  the  Lecanin-s:  are,  as  a  rule,  larger  than 
the  members  of  the  preceding  group  from  which  they  are 
most  readily  distinguished  by  the  absence  of  the  shield- 
like covering.  The  upper  surface  of  the  body  in  many  of 
the  species  becomes  more  or  less  hardened,  and  this  char- 
acter has  led  to  this  family  being  referred  to  as  ^^  naked  '' 
scale  insects. 

The  CocciN^  are  mostly  soft- bodied  scale  insects,  and,  as 
a  rule,  have  little  that  is  "  scale-like  "  about  them.     The 

d2 


36 

majority  of  them  secrete  a  considerable  quantity  of  wax. 
This  assumes  various  forms  and  shapes  in  different  species  ; 
in  some,  it  occurs  as  plate-Iike  layers ;  in  others,  as  meal- 
like powder ;  in  still  others,  as  a  mass  of  threads ;  while  it 
envelops  others  as  a  felt-like  sack.  The  adult  forms  of 
some  of  the  Coccinas  are  easily  confused  with  some  of  the 
Lecaninas. 

Life  History. 

The  round  of  life  differs  materially  in  different 
species  of  scale  insects,  but  all  possess  some  characters 
in  common  not  found  among  other  insects.  The  adult 
female  is  always  an  entirely  different  appearing  insect  than 
the  adult  male.  At  birth,  the  sexes  are  much  alike  though 
distinguishable.       Both    are   very   small,   naked,    active 


lie.  1  .—One  of  the  Diaepinoe  (Red  Scale)  a  few  hours  after  hatching.  Kote 
the  well  developed  feet  and  sucking  organ  ;  the  latter  is  shown  exserted,  bat  the 
organ  is  generally  retained  within  the  body  until  a  feeding-place  has  been  selected. 
(Adapted  from  a  figure  by  A.  Berlese.) 
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insects,  wliich  speedily  find  suitable  feeding  places,  and, 
inserting  their  comparatively  long  and  exceedingly  slender 
"  beaks,"  soon  begin  to  suck  the  juices  of  the  plant.  As 
a  general  thing,  the  females  cast  their  skins  several  times 
before  reaching  the  adult  condition.  Their  development 
differs  greatly  in  the  different  genera.  In  the  Diaspinae 
and  in  most  genera  of  the  other  sub-families,  the  legs 
cease  to  develop  or  are  even  lost,  and  the  female  loses  all 
power  to  move  about.  The  eyes,  too,  cease  to  develop  and 
may  be  lost ;  and  in  some,  the  antennae,  as  well.  There  is 
never  any  pupal  stage  nor  development  of  wings,  and  the 
mouth-parts  always  remain  functional. 

The  males,  on  the  other  hand,  lead  a  different  life  after 
having  partially  developed.  They  assume  a  pupal  state, 
from  which  they  emerge  as  winged  insects.  Their  mouth- 
parts   are   lost,   but   the   other  appendages  are  perfectly 


Tig.  2. — ^Adnlt  female  of  one  of  the  Diaspinae  remoyed  from  its  scale,  an 
▼iewed  from  beneath.    Note  the  absence  of  legs  and  the  development  of  the  bristle- 
Hke  sucking  organs ;  the  latter  are  shown  separated,  bat  lie  together  when  in  use. 
(From  U.S.A.  Dept.  Agr.) 
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Fig.  3. — Adult  male  of  the  species  of  which  the  female  is  shown  in  Fig^e 
1 .     (From  U.S.A.  Dept.  A gr.) 

developed ;  and  they  are  provided  with  relatively  large, 
oompound  eyes  which  are  supplemented  by  one  or  more 
pairs  of  single  eyes  or  ocelli.  The  wings  are  two  in 
number  and  are  longer  than  the  body.  As  the  males  are 
not  provided  with  any  means  of  taking  nourishment,  they 
are  short-lived,  their  sole  function  being  to  seek  and  ferti- 
lize the  females.  They  are  extremely  small,  even  compared 
to  the  females,  which  are  often  no  larger  than  the  head  of 
a  pin ;  some  males  measure  no  more  than  a  fortieth  of  an 
inch  in  length. 

The  number  of  eggs  laid  varies  greatly  among  the  dif- 
ferent species.  Some  do  not  appear  to  lay  more  than  thirty, 
while  others  deposit  upwards  of  two  thousand.  The 
number  of  generations  passed  during  a  year  also  varies 
widely ;  it  always  appears  to  be  at  least  one  and  some- 
times as  many  as  six.  The  eggs  are  laid  by  the  female 
beneath  her  body  or  else  behind  it ;  in  the  latter  case, 
tliey  are  protected  by  a  covering  of  waxy  secretion  in  some 
form.  In  some  species,  the  eggs  are  hatched  before  they 
leave  the  body.  The  interval  of  time  between  the  deposi- 
tion of  the  eggs  and  their  hatching  varies  greatly ;  while 
in  some  species,  it  is  several  months,  in  others,  it  is  but  a 
few  hours  or  days. 

How  Scale  Insects  are  Desseminated. 

Primary  Agencies. — As  has  been  stated,  the  female 
insects  pass  their  entire  lives  on  their  food  plant,  and  in 
the  majority  of  cases  entirely  lack  the  power  to  change  their 
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•positions.  Therefore,  if  the  tree  or  plant  infested  by  these 
insects  is  transplanted,  the  insects  also  are  transplanted. 
The  moving  of  the  plant  does  not  destroy  their  vitality, 
and  if  the  part  of  the  plant  they  infest  survives 
the  change,  they,  too,  will  survive  it,  unless,  perchance, 
care  is  taken  to  destroy  them.  Moreover,  the  insects  are 
very  likely  to  profit  greatly  by  the  change  if  they  are 
removed  to  a  place  where  their  species  has  not  long  been 
established,  for  they  will  probably  have  left  behind  them 
numerous  enemies  which  before  served  to  check  an  ab- 
normal increase  on  their  part. 

It  should  be  observed  that  scale  insects  are  not  excessively 
destructive,  as  a  general  thing,  under  purely  natural  con- 
ditions, but  become  such  when  Man  by  his  interference 
disturbs  the  balance  which  Nature  in  time  had  produced 
between  them,  their  food  plants,  and  their  enemies. 

Commerce  between  nations  has  developed  wonderfully 
during  the  last  few  decades,  and  one  of  many  benefits  from 
this  development  has  been  the  interchange  of  plants  of  all 
kinds.  But  beneficial  as  this  interchange  of  plants  has 
been,  it  has  led  to  the  dissemination  throughout  the  world 
of  many  pestiferous  insects.  The  interchange  of  plants 
still  goes  on  and  continues  to  increase,  so  that  the  dis- 
semination of  insect  pests  with  plants  is  greater  now  than 
ever  before. 

The  scale  insects  introduced  from  foreign  countries,  as  a 
rule,  first  become  established  in  the  nurseries,  as  nursery- 
men are  the  chief  importers  of  plants.  The  contiguous 
tops  of  the  young  trees  in  the  nursery  rows  offer  the  best 
possible  opportunity  for  the  young  and  active  scale  insects 
to  spread  from  one  to  another,  and  thus  large  numbers  of 
trees  become  quickly  infested,  and  these  when  they  leave 
the  nursery  carry  the  pest  with  them.  Thus  the  insects 
become  disseminated  throughout  the  country.  On  a  smaller 
scale,  the  interchange  of  scions  and  cuttings  between 
farmers  and  gardeners  aids  in  the  distribution  of  pests. 
The  cuttings  or  scions  may  appear  clean,  and  yet  bear  the 
early  stages  of  some  injurious  scale  insect. 

Another  probable  factor  in  the  spread  of  some  scale 
insectB  is  the  careless  disposition  of  infested  fruit  rinds. 
When  it  happens  that  any  are  cast  down  close  to  a  food 
plant  of  the  insect  on  the  rind,  there  is  nothing  to  prevent 
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the  young  insects  from  becoming  established  on  the  plant. 
This  may  occur  in  lands  far  distant  from  where  the  fruit 
was  grown. 

Secondary  Agencies. — While  scale  insects  are  generally 
distributed  to  different  sections  of  a  country  by  nursery 
stock  or  cuttings  of  plants  bearing  specimens  of  the  insects 
in  some  form  or  other,  other  agencies  are  active  in  dis- 
tributing them  locally.  These  other  agencies  are  the  wind 
and  moving  objects.  The  wind  is  the  most  important.  Its 
direct  influence  is  largely  restricted  to  the  larger  species  of 
scale  insects,  particularly  to  the  larger  Coccinse.  The 
spread  of  the  Australian  Bug  through  this  country  was  no 
doubt  much  facilitated  by  high  winds  which  tore  the  egg- 
laden  females  from  their  food  plants  and  often  carried  theni 
considerable  distances.  But,  fortunately,  few  scale  insects 
can  be  blown  from  their  plants  like  this  species.  Among 
the  agencies  grouped  as  moving  objects  are  moving  water, 
insects,  birds,  and  animals,  including  men. 

It  has  been  shown  that  young  scale  insects  very  fre- 
quently attach  themselves  to  the  lady-birds  which  prey 
upon  them  and  are  thus  transported  to  other  trees.  These 
lady-birds,  however,  generally  carry  the  scales  but  very 
short  distances,  as  they  themselves  have  no  reason  to 
migrate  far  from  the  plant  where  they  have  plenty  of  food,^ 
which  must  be  the  case  where  the  young  scales  are 
abundant.  The  ants  which  frequent  scale-infested  trees 
have  been  found  to  transport  young  scale  insects ;  but  as 
ants  appear  to  travel  back  and  forth  from  their  nests  to  the 
one  tree,  they  probably  serve  only  to  scatter  the  scale 
insects  more  completely  over  the  same  tree.  Other  insects, 
also,  must  sometimes  act  as  unconscious  bearers,  and  the 
wind  may  still  further  contribute  to  the  spread  by 
influencing  the  flight  of  insects  to  which  young  scales  are 
clinging. 

Birds  are  said  to  sometimes  cany  scale  insects  in  the 
same  manner  as  insects,  and  probably  do  to  a  slight  extent. 
But  there  are  very  few  cases  on  record  of  birds  having 
been  observed  to  feed  upon  scale  insects,  and  it  is  only 
rarely  that  scale  insects  occur  on  the  upper  surface  of 
branches  where  birds  naturally  alight.  In  this  country  we 
have  a  small  bird,  the  White  Eye,  which  is  reputed  to  prey 
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upon  scale  insects  to  a  slight  extent,  and  it  is  possible  that 
it  occasionally  adds  the  unintentional  carrying  of  the  young 
of  these  insects  to  its  other  noxious  practice  of  pecking 
ripening  fruit. 

Animals  undoubtedly  sometimes  rub  ofE  the  eggs  or 
young  of  scale  insects  from  the  plants,  and  it  is  easy  to 
believe  that  some  of  the  insects  become  conveyed  about  on 
the  fur  and  eventually  reach  a .  suitable  food  plant.  But 
fruit  trees  are  seldom  found  where  cattle  run  in  this 
country,  and  so  it  is  highly  improbable  that  our  fruit  scale 
insects  are  often  carried  to  new  situations  by  animals.  Men 
working  among  the  trees  are  more  likely  to  sin  in  this 
respect. 

Water  in  irrigation  ditches  is  attributed  with  the  carry- 
ing of  the  Australian  Bug  to  places  lower  down  the  stream 
by  many  of  our  farmers,  and  there  is  no  reason  to  doubt 
that  the  spread  of  this  particular  insect  was  in  small  part 
due  to  such  means.  Nor  is  there  room  for  doubting  that 
l^is  same  factor  conveys  some  of  our  other  scale  insects 
about,  but  chiefly  from  tree  to  tree  in  the  same  orchard  by 
floating  along  leaves  and  fruit  which  have  recently  fallen 
from  an  infested  tree. 

Although  within  the  range  of  possibility,  the  chances 
are  decidedly  against  the  scale  insects  of  the  orchard  being 
carried  from  farm  to  farm  by  the  wind  and  the  secondary 
agencies  mentioned.  Our  farms,  as  a  rule,  are  too  widely 
separated  by  stretches  of  open  country  with  vegetation 
upon  which  these  scale  insects  cannot  live.  The  Australian 
Bug  is  excepted  in  this  statement,  for  it  does  find  subsist- 
ence on  a  few  veld  plants.  In  towns  and  villages  these 
secondary  agencies  play  a  more  important  part.  Here 
ornamental  plants  and  trees  upon  which  the  insects  can 
subsist,  if  not  thrive,  unite  garden  with  garden.  But  even 
under  these  most  favourable  circumstances,  the  spread  of 
the  insects  through  these  agencies  is  apt  to  be  very  slow 
and  largely  a  matter  of  chance  ;  and  cases  are  not  infre- 
quent where  a  few  trees  or  a  few  gardens  remain  infested 
by  scale  insects  for  many  years  without  the  infestation 
being  carried  to  other  trees  or  gardens. 
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Influence  of  Climate  on  Scale  Insects. 

Extriemes  of  heat  and  cold  are  alike  fatal  to  most  scale 
insects,  and,  consequently,  we  find  tbem  most  abundant 
and  injurious  in  the  warmer  temperate  climates,  where 
neither  extreme  is  felt.  In  the  colder  climates  like  that  of 
England  and  of  the  northern  United  States,  ftjw  species 
are  specially  destructive  in  the  open  air,  but  a  number  are 
well-known  for  their  injuries  to  plants  in  greenhouses. 
Those  on  plants  out-of-doors  remain  dormant  for  several 
months  during  the  cold  half  of  the  year. 

The  climate  of  this  colony  seems  to  be  well  suited  to  the 
requirements  of  most  species.  Those  which  most  afflict  us 
are  species  introduced  from  abroad.  There  are  many 
species  which  are  native  to  the  country,  but,  fortunately 
for  us,  few  of  these  have  taken  to  cultivated  plants.  Our 
indigenous  flora  suffers  more  or  less  from  their  attacks,  but 
as  the  insects  are  small  and  the  manner  of  their  attacking 
the  plants  not  one  which  readily  attracts  the  attention  of 
casual  observers,  they  are  seldom  noticed  by  farmers  and 
little  attention  is  given  them.  Nevertheless  they  abound  in 
many  sections.  Even  on  the  dry  Karroo,  several  species 
are  not  uncommon  on  the  veld  bushes,  and  at  least  four 
occur  on  the  Thorn  Tree  (Acacia  horrida). 

In  cold  climates,  scale  insects  breed  with  more  or  less 
regularity,  most  of  the  insects  of  a  given  species  in  any 
locality  all  passing  through  the  same  stages  of  life  together ; 
this  makes  it  possible  to  predict  beforehand  the  date  at 
about  which  the  eggs  will  hatch.  In  warm  climates  like 
our  own,  where  there  is  less  distinction  between  the 
seasons,  this  uniformity  in  the  life  of  the  insects  is  wanting, 
and  all  stages  of  growth  are  usually  to  be  found  at  any 
time  of  the  year.  In  the  vicinity  of  Cape  Town,  some 
species  of  scale  insects  breed  uninterruptedly  through  the 
winter. 

Food  Habits. 

Many  species  are  restricted  to  a  limited  range  of  food 
plants,  often  to  the  members  of  a  single  genus  or  family, 
while  other  species  are  able  to  subsist  upon  almost  any 
plant,  exhibiting,  however,  decided  preferences  for  a  few 
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which  may  or  may  not  be  related.  The  food  plants 
of  some  of  the  species  varies  to  some  extent  in 
different  countries;  these  variations  have  probably 
been  brought  about  by  gradual  changes  in  the 
food  instincts  affected  by  changes  in  surroundings.  The 
young  insects  must  often  wander  or  in  some  way  be  trans- 
ported to  plants  upon  which  it  is  not  customary  for  the 
species  to  live  and  possessing  only  limited  powers  of 
locomotion,  they  are  forced  to  remain  there.  In  the 
majority  of  cases  such  individuals  perish  without  deriving 
any  nourishment ;  in  others,  they  manage  to  subsist  for 
some  time,  but  almost  invariably  succumb  before  reachiug 
the  adult  stage.  It  is  not  unreasonable,  to  suppose,  how- 
ever, that  in  rare  instances  some  insects  thus  unnaturally 
situated,  do  survive  and  produce  offspring  which  inherit 
the  parent's  acquired  habit  of  subsisting  on  this  new  plant. 
Or,  occasionally,  the  plant  from  which  they  are  thus 
compelled  to  take  nourishment  may  prove  well  suited  to 
their  requirements.  In  either  case  a  new  food  habit  would 
be  acquired.  In  its  original  habitat,  the  species  may  have 
long  ago  reached  the  limit  in  the  number  of  plants  suited 
to  it  among  the  plants  there  grown,  but  when  introduced 
to  new  countries  it  may  find  new  food  plants  and  become 
gradually  weaned,  as  it  were,  from  some  to  which  the 
species  had  been  accustomed  at  home. 

The  fact  that  the  food  plants  may  thus  vary  has  an 
economic  bearing,  since  if  these  insects  are  brought  into 
one  country  from  another,  they  may  bring  with  them  food 
habits  somewhat  different  from  those  of  the  same  species 
already  existant  in  the  country ;  or  if  they  are  the  first  of 
the  species  to  become  established,  they  may  become  more 
destructi?e  than  in  the  country  from  which  they  came 
through  adapting  themselves  to  other  plants. 

The  species  which  have  become  cosmopolitan,  as  a  rule, 
are  able  to  sustain  themselves  on  many  plants.  To  this 
property  is  probably  due  the  fact  that  they  have  become 
widespread,  since  their  chances  of  becoming  established  and 
subsequently  spreading  are  greatly  enhanced  by  a  large 
number  of  food  plants.  But  the  increased  commerce 
between  countries  is  now  gradually  disseminating  a  number 
of  very  injurious  species  limited  in  their  range  of  food 
plants. 
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Injuries  Inflicted. 

Direct  Injuries. — All  the  scale  insects  derive  their 
nourishment  from  the  juices  of  the  plant.  When  a  few  of 
the  insects  only  are  present,  the  loss  to  the  plant  is 
immaterial,  but  when  they  are  present  in  great  numbers, 
the  plant  suffers  a  great  strain  upon  its  resources.  If  the 
plant  is  already  weak-growing  from  other  causes,  the 
injury  from  the  scale  insects  is  very  apparent,  but  if  it  ia 
otherwise  in  good  health  and  well  nourished,  the  effects 
produced  by  the  scale  may  escape  casual  observation.  In 
all  cases,  however,  the  plant  is  suffering  from  the  loss,  and 
in  the  case  of  fruit  trees,  will  show  ii  in  the  quality  and 
quantity  of  the  fruit  produced. 

It  is  not  often  that  a  tree  will  entirely  succumb  to  the 
attacks  of  a  scale  insect  except  in  much  neglected  gardens- 
and  old  orchards  where  they  suffer  from  other  causes  as 
well.  The  foliage  may  drop  off,  the  twigs  and  even  the 
branches  die  back,  and  the  tree  fail  to  produce  any  fruit  at 
all,  but  as  the  roots  remain  healthy,  the  tree  lives  on,  each 
growing  season  putting  on  a  little  growth. 

The  parts  of  the  plant  most  affected  varies  with  different 
species.  Some  show  a  marked  preference  for  the  fruit, 
others  for  the  foliage  and  the  young  growth  of  wood,  while 
a  few  abound  from  the  collar  of  the  tree  to  its  utmost 
twigs.  As  a  rule,  the  foliage  of  deciduous  trees  is  not 
attacked,  but  there  are  many  exceptions. 

The  foliage  of  some  plants  turns  yellow  in  the  vicinity 
of  the  scales,  and  in  others  turns  reddish.  Infested  fruit 
is  often  malformed.  In  some  cases,  the  scales  on  the  fruit 
produce  a  reddish  strain  which  discolours  the  surface 
about  them,  and  extends  into  the  tissues  beneath.  And  a 
few  species  produce  a  similar  stain  on  the  bark  and  in  the 
tissues  of  the  wood.  Lemons  colour  slowly  in  the  vicinity 
of  the  Oleander  Scale,  so  that  green  spots  may  mark  the 
locations  of  scales  of  this  species  on  otherwise  yellow  fruit. 

Indirect  Injuries. — Many  of  the  Coccidss  exude  honey- 
dew  in  common  with  certain  other  Homopterous  insects. 
This  honey-dew  is  a  sticky,  sweetish  substance,  and  is  the 
favourite  food  of  many  insects.  But  while  much  of  it  is 
removed  from  the  plants  by  these  insects,  more  or  less  of 
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it  falls  upon  the  foliage  and  other  parts  of  the  plant  be- 
neath the  coccids  that  exude  it.  There  it  furnishes  nutri- 
ment for  the  growth  of  certain  fungi  {Capnodium\  the 
spores  of  which  seem  omnipresent.  These  fungi  are  very 
dark  brown  or  black  in  colour  and  develop  rapidly,  soon 
giving  the.  honey-dew  bespattered  parts  of  the  plant  the 
appearance  of  beingcovered  with  soot  or  smut.  The  breathing 
pores  in  the  leaves  become  covered  over,  first  with  the  honey- 
dew  and  then  with  the  fungus,  and  thus  the  respiratory 
functions  of  the  plant  are  deranged.  The  extent  of  the 
injury  thus  indirectly  produced  by  some  scale  insects  is 
considerable,  but,  fortunately,  few  of  our  common  orchard 
scale  insects  in  this  colony  produce  the  honey-dew. 

Natural  Enemies  of  Scale  Insects. 

Scale  insects  like  all  other  insects  have  many  natural 
enemies  which  prey  upon  them.  The  natural  enemies  of 
larger  insects  are  for  the  most  part  birds  and  small 
animals,  but  scale  insects  are  more  preyed  upon  by 
members  of  their  own  class  in  nature,  to  wit — predaceous 
and  parasitic  insects.  These  natural  checks  on  the  increase 
of  insects  are  necessary,  for  without  them  the  insects  would 
ultimately  kill  all  of  their  food  plants  and  then  perish 
themselves.  Often  only  a  small  fraction  of  one  per  cent, 
of  the  insects  produced  during  a  year  are  necessary  for  the 
continuance  of  the  species  without  diminution  in  numbers ; 
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"Fig,  4. — Life  stageB  of  a  Lady-bird,  a,  the  larra  or  grub,  the  atage  after 
the  egg ;  6,  the  pupa,  the  resting  stage  during  which  the  transformation  from  grub 
to  beetle  takes  place ;  e^  the  beetle  or  mature  insect ;  d^  the  mouth  parts  oi  grub : 
«,  claw  of  same ;  /,  antenna  of  beetle.  All  the  figures  are  much  enlarged.  (A&pted 
ftom^U.S.A.  Dept.  Agr.) 
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and  in  the  majority  of  species,  the  survival  of  one-tenth 
would  lead  to  a  tremendous  increase.  Except  in  one  or 
two  instances  among  the  species  here  considered,  the  work 
of  the  natural  enemies  is  decidedly  insufficient  to  keep  the 
insects  from  being  destructive,  and  is  seldom  of  such  im- 
portance as  to  justify  the  non-use  of  insecticides. 
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Fig.  6.— Life  stages  of  a  Lace-Winged  Fly.     a,  eggs  attached  by  their 
peduncles  to  twigs ;  b,  the  larva  or  grub,  often  speken  of  as  Aphis  Lion ;  e,  the 

Serfect  insect.    The  natural  size  of  the  larva  and  of  the  adult  i«  shown  by  Uie  hair- 
nes  set  against  the  respective  fig^ures,     (From  Miss  Ormerod's  **  South  African 
Insects.") 

The  most  useful  of  the  predaceous  insect  enemies  of 
scale  insects  are  included  among  the  beetles  popularly 
called  "  Lady-birds."  Those  observed  to  be  of  importance 
in  this  colony  for  destroying  the  different  species  are  men- 
tioned in  the  text.  The  larvse  of  some  of  the  Syrphus 
Flies,  and  the  larvseof  the  Lace- Winged  Flies,  those  delicate, 
green,  four-winged  insects  which  possess  a  disagreeable 
odour,  and  which  one  occasionally  sees  about  plants,  also 
destroy  some  of  the  young  scale  injects.  A  few  Heraipter- 
ous  insects  (bugs)  have  sometimes  been  noticed  to  pay 
attention  to  large  scale  insects,  destroying  them  by  pierc- 
ing their  backs  with  their  pointed  beaks  and  extracting 
the  juices.  Spiders,  too,  are  said  to  sometimes  occupy 
themselves  at  this  useful  work.  The  larvae  of  some  of  the 
small  moths  have  been  observed  in  different  parts  of  the 
world  to  prey  upon  scale  insects.     One  species  is  men- 
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tioned  in  the  text  which  preys  upon  the  common  Brown 
Scale. 

The  parasitic  insects  which  destroy  scale  insects  are  very 
small,  few  of  them  measuring  more  than  one-tenth  of  an 
inch  in  length,  and  many  less  than  a  thirtieth  of  an  inch. 
In  the  mature  state  they  have  four  wings.  The  larv8& 
feed  within  the  body  of  the  scale  insect,  and  also  upon  the 
eggs.  They  transform  to  the  perfect  insect  within  the 
body,  and  finally  emerge  through  round  holes  which  they 
cut  through  the  body-wall  and  through  the  scale  if  one  is 
present.  These  internal  parasites  have  not  been  studied 
by  anyone  in  this  country.  They  are  not  uncommon,  one 
or  two  species  attacking  most  of  our  common  scale  insects. 
Only  rarely,  however,  have  parasitized  scales  of  the  com- 
mon Bed  Scale  been  observed  in  the  colony.  A  very 
minute  species  is  a  common  enemy  of  the  White  Peach- 
Scale,  but  though  the  parasitized  scales  are  often  far  more 
numerous  than  the  healthy  ones,  the  scale  continues  to  in- 
crease in  numbers.  Against  the  Black  Scale  there  is  a 
parasite  which  appears  extraordinarily  successful. 


Fig.  6. — ^The  mature  insect  of  an  internal  parasite;  this  species,  Atpidioti- 
ph4igut  eitrinus  (Craw),  is  one  which  has  been  reared  from  the  Red  Scale  in  California. 
(From  U.S.A.  Dept.  Agr.) 

Few  birds  seem  to  care  anything  at  all  about  scale 
insects.  The  only  one  which  has  achieved  a  reputation 
in  this  respect  is  the  so-called  White  Eye  {Zosterops 
capensts)'^  of  this  colony.  This  bird  has  been  reported  to 
me  by  difEerent  parties  to  feed  upon  the  Australian  Bug, 

*  It  may  be  that  more  than  this  one  species  of  Zoaieropa  is  coocemed. 
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the  Mealy  Bug,  the  Oleander  Scale,  and  the  White  Peach- 
Scale  It  is  also  said  to  attack  aphides.  Personally,  I 
have  only  once  observed  it  when  it  appeared  to  be  destroy- 
ing insects ;  in  this  case,  it  was  pecking  at  something  on 
the  terminal  twigs  of  a  rose  bush,  and  on  examination  no 
injury  appeared  to  be  done  to  the  twigs,  but  numerous 
aphides  wcire  found  to  infest  them.  It  would  be  interest- 
ing to  study  the  habits  of  this  bird,  to  ascertain  whether 
or  not  it  really  does  devour  scale  insects.  It  is  possible 
that  instead  of  scale  insects,  it  feeds  upon  the  lady-bird 
larv8e  and  other  beneficial  insects  which  are  to  be  found 
among  the  scales. 

The  Eed  Scale. 
(Asptdiotus  aurantii  Maskell.) 

Names. — "Eed  Scale"  is  the  generally  accepted  common 
name  for  this  species,  but  to  distinguish  it  from  another 
reddish  scale  insect  found  on  citrus  trees  in  some  countries, 
the  qualifying  clause  "  of  California  '^  is  sometimes  added. 
In  Australia,  it  is  sometimes  mentioned  as  ^^  Eed  Orangd 
Scale." 

Distribution. — ^The  original  habitat  of  this  sca|e  is  still 
a  matter  of  doubt  and  very  likely  always  will  be.  It  is 
recorded  to  occur  in  Southern  Europe,  Australia,  New  Zea- 
land, Tahiti,  West  Indies,  United  States,  Syria,  Ceylon, 
and  South  Africa;  presumably,  it  occurs  in  still  other 
countries.  Calif omiaus  claim  that  it  was  introduced  into 
their  State  from  Australia ;  and  W.  M.  Maskell,  of  Welling- 
ton, New  Zealand,  a  noted  authority  on  scale  insects,  con- 
siders it  to  have  been  brought  to  Australia  from  Europe, 
but  the  evidence  is  not  altogether  conclusive. 

Occurrence  in  Cape  Colony. — The  Eed  Scale  is  wide-spread 
and  destructive  in  Cape  Colouy.  I  have  been  unable  to 
find  any  clue  to  the  time  or  place  of  its  introduction  into 
this  country,  but  its  general  occurrence  in  nearly  all  parts 
of  the  colony  as  well  as  in  the  neighbouring  states  would 
seem  to  be  a  good  indication  that  it  has  been  with  us  a 
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long  time.  Aged  farmers  claim  to  have  known  it  in  their 
boyhood,  and  an  observant  Cape  Town  gentleman,  who  has 
always  taken  a  great  interest  in  gardening,  is  positive  that 
it  was  present  on  orange  trees  on  his  father's  estate  at  Sea 
Point  (near  Cape  Town)  as  far  back  as  1857.  I  have  seen  it 
in  all  of  the  dozen  or  more  districts  that  I  have  visited,  and 
have  received  it  from  at  least  a  dozen  others.  Bnt  in  many 
isolated  orchards,  it  does  not  yet  occur,  although  in  a  few 
cases  known  to  me,  the  trees  are  upward  of  a  hundred 
years  old. 


Fig.  7. — Red  Scale,  Atpidintm  aurantii  Maskell.  1,  scales  on  loaves  of 
oranire,  natural  sizo ;  la,  adult  male,  much  enlan^ed  ;  U,  scilo  of  female,  enlarged; 
Ir,  scale  of  male,  enlarged.     (Frjm  U.S.A.  Dept.  Agr.) 

Food  Plants. — In  California,  the  Eed  Scale  is  said  to 
prefer  citrus  trees  to  all  other  plants,  but  to  be  occasionally 
found  on  numerous  ornamental  shrubs  and  trees  growing  in 
the  immediate  vicinity  of  infested  citrus  trees.  (Coquillett.) 
In  Jamaica,  it  is  not  found  on  citrus  trees,  but  is  common 
on  Lignum  vitce.  (Cockerell.)    While  in  Queensland,  Tryon 
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states  that  it  infests  not  only  citrus  plants,  but  other  kinds- 
also,  including  the  Mulberry,  which  succumbs  to  its  attacks. 
Green  states  tiiat  it  occurs  on  American  Aloe  {Agave  ameri- 
cana)  in  Ceylon.  In  Cape  Colony,  it  attacks  and  thrives 
upon  a  great  number  of  plants,  and  during  the  past  year 
I  have  noted  it  on  all  of  the  following : — Citrus  trees  of 
various  kinds.  Pear,  Apple,  Fig,  Mulberry,  English  Wal- 
nut, Apricot,  and  Olive  among  fruit  trees;  Eose,  Sweet 
Bay,  and  Privet  among  garden  shrubs;  -Seringa,  Black- 
wood, Bel  Sombra,  Willow,  Carob,  Keur-boom,  Oak^ 
Cypress,  and  Elm  among  shade  and  ornamental  trees. 
This  list  is  probably  far  from  complete.  The  plants 
mentioned  were  not  all  badly  infested,  some  bearing  but 
few  scales.  The  order  in  which  they  are  placed  corresponds 
with  the  severity  of  the  attack,  those  first  named  in  each 
class  being  most  infested. 

Citrus  trees  are  preferred  to  other  plants,  and  some  kinds 
of  citrus  trees  appear  to  be  preferred  to  others,  although 
no  kind,  as  far  as  I  have  observed,  is  altogether  exempt. 
Lemon  trees  su£Eer  more  severely  than  orange,  and  naartje 
somewhat  less.  In  some  orchards  the.Naartjes  are  quite 
free  of  the  insects,  when  surjrounding  citrus  trees  of  other 
varieties  are  badly  infested.  Here  and  there  about  the 
country  one  will  find  one  or  two  citrus  trees  growing 
among  others  which,  for  some  unaccountable  reason,  are 
almost  exempt  from  attack;  but  these  cases  are  exceptional. 

The  scales  infest  all  parts  of  citrus  trees,  and  are  especi- 
ally vigorous  on  the  fruit.  Both  surfaces  of  the  leaves  are 
attacked.  They  are  also  partial  to  the  young,  green  shoots, 
and  are  not  infrequent  on  the  rough,  hard  bark  of  older 
wood.  The  foliage  often  loses  colour  about  the  scales, 
turning  from  the  natural  dark  green  to  a  sickly  yellow. 
Infested  fruit  is  generally  dwarfed,  and  on  a  feeble  tree 
may  dry  up  and  crack.  When  attacked  severely,  the  shoots 
lose  their  leaves  and  die  back,  thus,  in  turn,  weakening 
the  larger  branches  and  afiectiug  the  whole  tree,  often  to 
such  an  extent  that  it  dies  back  to  the  main  limbs.  New 
shoots  usually  break  out  during  the  next  growing  season. 
These  grow  rapidly  and  give  the  tree  an  appearance  of  re- 
newed vigour.  But  sooner  or  later  these  new  shoots  in 
turn  succumb  to  the  scale  insects,  and  the  dying  back  pro* 
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cess  is  repeated.  This  process  may  go  on  for  many  years 
before  the  tree  finally  succumbs,  but  such  a  tree  can  mature 
little,  if  any,  fruit. 

Trees  that  are  in  poor  condition  from  other  causes  appear 
to  be  most  injured.  Apparently  vigorous,  strong^growing 
trees,  however,  often  become  badly  infested;  considering 
which,  it  seems  anomalous  that  trees  in  poor  condition  and 
thickly  covered  with  the  scale  will  to  a  large  extent  become 
free  of  it  when  suddenly  forced  into  rapid  growth  by  the 
liberal  use  of  fertilizers  and  improved  treatment,  even  a 
copious  application  of  lime  to  the  soil  having  effected  this 
result.  This  has  been  the  case  in  several  orchards  which 
have  come  under  my  observation.  How  lasting  these 
beneficial  results  will  be,  I  dare  not  hazard  an  opinion.    As 


Fig.  8.— Rod  Scale,  A$pidiotus  aurantii  Mask.  Young  insect  les^  than 
twelve  hours  from  hatching ;  much  enlarged,  the  insect  measuring  about  yio  of 
an  inch  in  leng^.    (Adapted  from  A.  Berlese.) 
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the  scale  thrives-  well  in  other  orchards  that  are  well 
nourished,  it  seems  to  he  prohahle  that  the  remarkahle 
decrease  in  the  number  of  the  scales  must  be  due  to  the 
sudden  change  in  the  condition  of  the  tree. 

Next  to  citrus  trees,  Boses  are  perhaps  the  most  common 
sufferers  from  the  attacks  of  the  Red  Scale,  and  few  gardens 
about  Cape  Town  do  not  bear  witness  to  its  injuries  on 
these  plants.  In  an  exceptional  case,  a  long  hedge  of  Roses 
growing  in  a  garden  was  seen  to  have  been  entirely  de- 
stroyed by  it,  scarcely  any  of  the  bark  not  being  coated 
with  old  and  dried  scales.  Poorly  kept  gardens  are  always 
the  worst  infested. 

Pear,  apple  and  fig  trees  are  all  occasionally  very  badly 
infested  and  even  killed.  Infested  fruit  from  aU  three 
were  on  sale  in  Cape  Town  fruit  shops  during  the  past 
year.  However,  trees  badly  attacked  are  nearly  always 
growing  in  old  gardens,  in  neglected  corners  of  the  orchard, 
or  in  unfavourable  situations,  as,  for  instance,  in  the  shade 
of  other  trees.  The  exceptions  which  have  been  noticed 
were  mostly  young  or  newly-grafted  trees,  but  not  always ; 
in  one  case  at  least  pear  trees  that  appeared  to  be  well  cared 
for,  dying  off  from  this  cause  alone.  These  trees  were  not 
of  any  one  variety,  but  included  the  Duchess,  the  Marie 
Louise,  the  Calabash,  the  Bergamotte  and  others. 

The  other  fruit  trees  mentioned  in  the  list  of  food 
plants  are  seldom  more  than  slightly  infested  in  this 
colony  as  far  as  noticed.  In  one  case  only  were  Olives 
seen  to  bear  the  scale,  but  Olives  are  little  grown  here. 
It  is  mentioned  above  that  Mulberry  is  sometimes  very 
badly  infested  in  Queensland,  and  a  case  is  on  record  of 
an  English  Walnut  in  California  being  much  infested.  The 
Orape  is  not  mentioned  in  the  list,  but  now  and  then  a 
stray  scale  is  seen  on  it. 

When  this  scale  infests  the  young  wood  of  Rose,  Apple 
and  Pear,  the  bark  immediately  around  the  scales  and  the 
tissues  of  the  plant  beneath  become  stained  to  a  reddish 
colour.  This  stain  is  not  always  produced,  but  is  usually 
present  on  Pear  and  Rose.  It  is  well  illustrated  on  the 
coloured  plate  accompanying  this  report.  The  fruit  of  the 
Apple  and  of  the  Pear  is  similarly  discoloured  in  many 
cases  from  the  same  cause. 
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Badly  infested  Swefet  Bay  and  Privet  shrubs  are  to  be 
seen  in  many  gardeDS.  Seringa  trees  [Melia  azedarack) 
are  sometimes  a  muss  of  this  scale,  bark,  foliage  and  fruit 
alike  being  infested.  The  Oleander  Scale  is  often 
associated  with  the  Bed  Scale  on  this  tree.  Blackwoods 
{Acacia  meUmoxylon)  are  much  infested  in  some  localities^ 
as  in  Uitenhage ;  and  in  the  same  town,  as  well  as  else- 
where, Bel  Sombra  trees  [Phytolacca  dioica)  are  attacked, 
the  infestation  even  extending  onto  the  fruit.  Carob 
trees  {Ceratonia  siliqua)  are  not  very  common,  but  I  have 
found  infested  young  trees,  only  a  few  months  out  of  the 
nursery,  on  Karroo  farms.  Orange  trees  growing  close  by 
were  not  infested,  and  the  farmers  had  ceased  to  bring  any 
citrus  trees  on  to  their  places  for  fear  of  introducing  this 
self-same  scale  among  their  trees. 


Fig.  9. — ^Bed-  Scale,   Atpidiotus  aurantU  Mask.      Adult  female,  removed 
f  rcim  Bcale ;  much  enlarged,  the  insect  measuring  about  ^o  of  an  inch  in  width. 


The  Willow  is  one  of  those  trees  which  seem  to  suit 
almost  any  insect,  so  it  is  not  surprising  to  find  the  Bed 
Scale  on  it.  Infested  Oaks  have  been  seen  in  the  neigh- 
bourhood   of    infested    apple   and   citrus   orchards ;    the 
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infestation  has  never  been  severe  in  observed  cases.  The 
same  statement  may  be  made  with  reference  to  the  Keur- 
boom  {Virgilia  capemis).  Cypress  trees  (Cupressus 
macrocarpa)  standing  in  old  gardens  are  sometimes  attacked, 
above  150  scales  in  one  case  being  counted  on  a  single  cone. 
The  Elm  is  not  a  common  tree  in  the  colony,  and  only  three 
trees  have  been  found  infested  by  this  scale. 

Description. — The  scale  of  the  female  insect  is  nearly 
circular,  and  about  one-twelfth  of  an  inch  in  diameter.  It 
it  quite  flat.  IS'eur  the  centre  is  the  remains  of  the  first 
larval  skin,  technically  known  as  the  exuvia  or  pellicle. 
It  shows  as  a  bright,  nipple-like  prominence.  The  scale 
itself  is  translucent  and  greyish,  but  the  insect  beneath 
makes  it  appear  in  most  cases  to  be  a  bright  reddish-brown, 
the  true  colour  of  the  scale  showing  only  at  the  margin. 
Beneath  the  insect  is  another  scale,  the  ventral  one,  which 
late  in  life  becomes  united  with  the  upper  or  dorsal  one. 
The  insect  is  thus  securely  enclosed  and  is  not  easily 
removed.  Early  in  life  the  insect  is  yellow  in  colour,  but 
with  advancing  age  it  becomes  brownish.  It  is  almost 
circular  in  outline,  but  apparently  cleft  at  the  posterior  end ; 
this  may  be  observed  through  the  scale. 

The  male  scale  is  less  than  a  third  as  large.  It  is 
longer  than  wide,  and  the  nipple-like  prominence  is  in  the 
front  of  the  middle.  The  male  scales  are  scattered  among 
the  female,  and  are  easily  found.  When  mature,  the  male 
escapes  from  its  scale  as  a  winged  insect.  The  general 
characters  of  both  male  and  female  insects  are  discussed  in 
the  introductory  chapter. 

The  Bed  Scale  is  one  of  those  insects  in  which  the  eggs 
hatch  within  the  body  of  the  mother,  or  within  a  very 
short  time  after  they  are  deposited.  There  is  little  regu- 
larity in  the  production  of  the  young,  and  no  marked 
interval  between  broods ;  but  it  has  seemed  to  me  that 
'  young  scales  have  been  most  abundant  from  December  to 
March.  The  number  of  generations  which  may  be  pro- 
duced during  a  year  has  not  yet  been  accurately  determined. 
A  tree  was  kept  under  observation  through  the  past  year, 
and  while  young  scales  were  almost  always  present,  they 
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seemed  to  be  especially  abundant  during  four  periods.  This 
probably  indicated  four  generations.  Specimens  of  the 
insect  were  once  colonized  on  orange  trees  in  the  breeding- 
room  of  the  Department  of  Agriculture  at  Washington, 
U.S.A.,  and  it  was  observed  that  the  lifetime  was  a  little 
more  than  two  months.  From  this  it  was  inferred  that  at 
least  five,  and  possibly  six,  generations  occurred  in  the  open 
air  of  Southern  California.  From  personal  observations 
made  in  California,  Coquillett  concluded  that  in  ordinary 
seasons  at  least  four  generations  were  produced,  and  the 
«ame  writer  states : — "  The  adult  female  deposits  eggs,  but 
these  are  in  such  an  advanced  stage  of  development  that 
they  usually  hatch  out  within  twenty- four  hours  after 
being  deposited." 


Enemies. — Perhaps  somewhere  in  the  world  the  Red 
Scale  has  natural  enemies  which  keep  it  reduced  to  the 
point  where  we  would  cease  to  consider  it  a  bad  best,  but 
the  existence  of  such  an  enviable  spot  is  unknown  to  me. 
As  Australia  furnished  the  Vedalia  which  did  such  wonder- 
ful work  in  clearing  several  countries  of  the  destructive 
Dorthesia  or  Austrah'an  Bug,  and  is  a  land  noted  for  its 
number  of  different  species  of  lady-birds,  that  country  was 
searched  to  find  efficient  enemies  of  the  fied  Scale.  But 
from  Australian  reports  one  cannot  but  conclude  that  this 
scale  is  almost  if  not  fully  as  destructive  there  as  here ; 
and  the  lack  of  success  in  California  which  has  followed 
the  colonization  of  several  species  of  Australian  lady-birds 
which  feed  upon  the  scale  is  no  encouragement  to  the  hope 
that  these  natural  enemies  would  do  better  when  removed 
to  another  country. 

In  this  colony  we  have  at  least  four  species  of 
Coccinellidae  which  prey  upon  the  Red  Scale,  but  none  of 
these  is  restricted  to  this  one  food.  They  are,  moreover, 
all  small  insects,  and  seldom  abundant  enough  among  the 
scales  to  be  of  any  great  service  in  destroying  them.  Full 
descriptions  of  these  lady-birds  will  not  be  given,  but 
•common  names  suggestive  of  some  conspicuous  character 
will  be  assigned  to  them.     They  are  Pharus  sezguttatus 
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Gyllh.,*  Lotis  nrfflecta  Mnh.y  Oenopia  cinctellalA.vXs,^  and 
Exochomus  nigromaculata  Goeze.=auritus  Scriba.  The 
first  we  will  christeu  the  Six  Spotted  Lady-bird,  in  defer- 
ence to  the  scientific  name.  The  colour  of  this  insect  is  a 
dingy  black,  and  there  are  three  reddish  spots  on  each  wing- 
cover.  It  measures  about  one-tenth  of  an  inch  in  length. 
The  second  we  will  call  the  Four  Spotted  Lady-bird.  This 
is  a  smaller  beetle  than  the  previous  one.  It  is  also  black 
with  red  spots  on  the  wing  cases,  but  in  this  case  there  are 
two  on  each,  and  these  are  relatively  much  larger.  The 
third  will  be  named  the  Yellow  Lady -bird.  It  is  one-fifth 
of  an  inch  in  length  and  has  yellow  wing-cases  margined 
with  a  narrow  strip  of  black.  The  fourth  is,  it  appears  to 
me,  the  most  useful  lady-bird  that  we  have  in  the  colony. 
It  is  round  and  very  convex,  and  in  size  stands  between  the 
Six  Spotted  and  the  Yellow,  measuring  about  one-seventh 
of  an  inch.  It  is  black  with  a  yellow  spot  on  each  side  of 
the  thorax.  For  our  purpose.  Shining  Black  Lady-bird 
will  bo  a  good  name. 

One  or  more  species  of  these  lady-birds  is  present  on 
almost  every  tree  infested  by  the  Eed  Scale.  The  two 
smallest  seem  to  do  the  most  good.  The  Yellow  Lady-bird 
is  frequently  very  common  on  the  trees,  but  it  is  only 
rarely  that  I  have  seen  it  actually  feeding  on  the  scale. 
Both  this  and  the  Shining  Black  Lady-bird  seem  more 
partial  to  aphides.  It  is  possible  that  more  of  our  common 
lady-birds  feed  upon  the  Red  Scale,  but  these  are  all  that 
I  am  positive  of  at  present. 

In  California,  six  species  of  internal  parasites  have  been 
bred  from  this  scale.  [Howard,  Insect  Life,  Vol.  VI.  p. 
228.]  Here,  I  have  seen  very  few  scales  which  appear  to 
have  been  parasitized  and  have  not  yet  secured  any  of  the 
parasites.  In  Queensland,  it  is  noted  that  a  fungus 
disease  destroys  some  scales. 

Remedies. — All  who  have  had  experience  in  combating 
the  Red  Scale  will  agree  that  it  is  not  an  easy  matter  to 
clean  an  infested  tree,  and  yet  compared  with  many  other 


♦  The  first  three  species  were  determined  by  E  A.  Schwarz,  Apst.  Ent.,  U.S. 
Dcp.  Ag-r. ;   the  fourth,  at  the  Souih  Afrionn  Museum. 
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scale  insects,  this  one  is  comparatively  easy  to  contend 
against.  The  truth  is  that  nearly  all  scale  insects  are  very 
difficult  to  get  rid  of  when  once  they  are  established. 

The  most  successful  remedial  treatment  is  fumigation 
with  hydrocyanic  acid  gas.  This  treatment  is  applicable 
on  trees  up  to  twenty-five  feet  in  height ;  higher  trees  may 
be  treated,  but  the  operation  of  covering  them  is  difficult. 

PoUowing  fumigation,  the  next  best  treatment  that  I  can 
recommend  is  thorough  spraying  with  hot  resin  wash.  Twa 
or  more  sprayings  are  necessary,  and  in  the  majority  of 
cases,  the  .treatment  will  need  to  be  repeated  after  six 
months.  .With  faultless  spraying,  small  trees  may  remain 
quite  free  of  scale  for  one  or  even  two  years.  The  pre- 
paration and  use  of  resin  wash  is  discussed  under  another 
heading. 

Various  other  insecticides  are  recommended  and  used^ 
but  I  know  of  none  to  compare  with  resin  wash  in  efficiency 
in  dealing  with  the  Eed  Scale.  Paraffine  emulsion  and  the 
carbolic  sheep  dips  are  useful,  but  in  my  experience  they 
destroy  few  of  the  adult  insects.  They  do  destroy  the 
young,  and  hence,  if  their  use  is  persevered  in,  success 
eventually  follows,  but  it  is  generally  dearly  bought. 

The  use  of  starch  against  the  Ked  Scale,  in  the  propor- 
tion of  2  pounds  to  16  gallons  of  water,  was  mentioned  in 
*' Insect  Life  [Vol.  II.  p.  353]  as  a  remedy  used  by  an 
Australian  with  much  success,  it  being  stated  that  in  a  few 
days  after  the  appKcation  the  starch  come  off  in  flakes, 
'*  bringing  the  scales  with  it,  and  leaving  the  leaves  and 
fruit  as  bright  and  clean  as  if  they  had  never  been  infested 
with  scale  insects".  As  several  parties  in  this  country  had 
informed  me  that  they  had  used  starch  with  excellent 
success  against  scale  insects,  I  gave  the  substance  a  good 
trial  on  some  badly-infested  orange  trees.  Little  benefit 
was  derived  from  the  application  containing  1  pound  of  the 
Btarch  to  16  gallons,  nor  from  that  containing  2  pounds  to  Ifr 
gallons;  but  when  the  amount  of  starch  was  again  doubled, 
the  effect  was  very  much  as  described,  but  not  more  than 
one-half  of  the  scales  came  away.  The  starch  peeled  off 
slowly,  and  traces  remained  for  at  least  six  weeks.  The 
foliage  was  wonderfully  bright  and  clean  afterwards,  and, 
later,   blossoms  appeared,  for  the  first  time,  I  was  told,  in 
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several  years.  The  scales  that  remained,  however,  were 
none  the  worse  for  their  temporary  starohing,  and  at  the 
time  of  writing,  six  months  from  the  date  of  the  applica- 
tion, the  trees  are  again  suffering  severely  from  the  insects. 
The  starch  was  first  mixed  in  cold  water,  and  when  a 
smooth  paste  had  been  made,  boiling  water  was  added. 

Certain  Califomian  parties  during  the  past  season  have 
experimented  with  steam  as  an  insecticide  against  the  Bed 
Scale,  and  they  report  good  results.  The  trees  are  covered, 
and  the  temperature  beneath  the  covering  raised  to  a  point 
destructive  to  the  scales  while  not  to  the  foliage.  Certain 
obstacles,  I  believe,  have  to  be  overcome  before  this  process 
is  practicable,  as  compared  with  the  hydrocyanic  acid  gas 
fumigation.  But,  even  when  the  process  is  perfected,  I 
doubt  if  it  can  be  carried  out  in  this  country  more 
economically  than  the  gas  treatment. 


The  Oleander  Scale. 
[Aspidiotus  nerii  Bouch^.) 

Names. — The  common  name  by  which  the  insect  is  here 
called  is  taken  from  the  scientific  name,  Nerium  being  the 
name  of  the  genus  of  plants  to  which  the  Oleander  belongs. 
It  is  sometimes  called  the  White  Scale  because  of  its  colour, 
and  in  some  works,  it  is  mentioned  as  the  Lemon  Feel 
Scale  from  its  frequency  on  the  rind  of  this  fruit.  These 
names  illustrate  the  confusion  which  common  names  may 
lead  to.  The  name  "  White  Scale  *'  will  apply  equally  well 
to  many  other  scale  insects,  and  this  is  only  one  of  several 
which  may  attack  the  fruit  of  the  Lemon.  Of  the  three 
names,  "Oleander  Scale"  is  preferable  because  of  its 
derivation,  but  as  several  other  scale  insects  attack  the 
Oleander,  it,  too,  is  open  to  objection. 

Distribution. — The  Oleander  Scale  is  thought  to  be  of 
European  origin.  It  is  now  widely  distributed  throughout 
Europe  and  the  United  States,  is  recorded  to  occur  in 
several  of  the  Australian  Colonies,  in  New  Zealand  and 
Ofaili,  and  is  our  most  common  scale  insect  in  South  Africa. 
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Occurrence  in  Cape  Colony. — Plants  or  trees  infested  by 
this  scale  probably  occur  in  all  parts  of  the  colony.  In  all 
likelihood  it  was  introduced  at  an  early  date  on  Oleander, 
and  has  been  carried  from  district  to  district  and  from  farm 
to  farm  on  this  ubiquitous  plant.  Nevertheless  as  with  the 
Red  Scale,  there  are  many  farms  yet  free  from  it,  and 
which  may  long  remain  so  if  proper  care  be  exercised  in 
the  introduction  of  growing  plant^s  and  fruit. 


Fig.  10. — Oleander  Scale,  ^«pt^to/M«  »fmt  Boucl)6.  1,  pcales  on  leaves  of 
Acscia,  natural  size ;  la.  adult  male,  enlarged;  \b,  scale  of  male,  enlarged;  le^ 
«ea1e  of  female,  enlarged.     (From  U.S.A.  Dept.  Agr.) 


Food  Plants. — A  complete  list  of  the  plants  upon  which 
the  Oleander  Scale  has  been  reported  to  have  been  found, 
would  be  a  very  long  one.  Fortunately,  it  thrives  upon 
comparatively  few  plants  of  the  Order  Rosaceae,  to  which 
belongs  the  majority  of  our  common  fruits.  During  the 
past  year,  1  have  collected  it  from  Lemon,  Plum,  Mulberry, 
and  Fig  among  fruit  trees ;  from  Seringa,  Port  Jackson 
Willow,  Black  Wattle  and  other  Acacias,  Bel  Sombra,  and 
Kafir  Plum  among  ornamental  and  shade  trees;  from 
Oleander,    American   Aloe,    Hakea,    Honeysuckle,    Cape 
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Jessamine,  English  Ivy,  Cape  Gooseberry,  and  Carnations 
among  garden  shrubs,  creepers,  and  flowering  plants.  In  the 
United  States,  in  addition  to  many  of  the  plants  already 
mentioned,  it  is  recorded  from  Cherry,  Orange,  Olive, 
Currant,  Maple,  Magnolia,  Yucca,  Arbor- Vita?,  Oak,  Lilac, 
and  several  herbaceous  plants. 

Lemons  imported  from  the  south  of  Europe  are  nearly 
always  more  or  less  infested  with  this  species.*  Such  fruit 
generally  ripens  imperfectly,  the  rind  about  each  scale 
remaining  green  as  illustrated  on  the  coloured  plate. 
Considering  the  commonness  of  this  scale  in  the  colony, 
and  on  European  lemons,  it  seems  remarkable  that  it  is 
not  far  more  common  on  our  lemon  trees.  Complaints  of 
it  on  this  tree  have  reached  me  but  from  two  places,  one 
in  the  Hex  Eiver  Valley,  and  the  other  in  Uniondale. 
Some  of  the  trees  at  the  Hex  River  orchard  were  very 
badly  infested,  the  rind  of  much  of  the  fruit  on  some  of 
the  trees  being  entirely  covered  with  the  scales.  I  have 
seen  very  few  scales  of  this  species  on  Orange,  but  this 
tree  is  given  among  the  food  plants  in  some  American 
publications.    [See  Saunder's  "Insects  Injurious  to  Fruit."] 

The  common  occurrence  of  this  scale  within  the  colony  is 
a  poor  argument  to  advance  against  the  present  import 
regulation  that  requires  its  absence  (in  common  with  all 
pests)  from  imported  trees  and  fruit.  It  has  been  stated  that 
it  infests  imported  lemons  to  a  large  extent,  but  is  known 
in  very  few  lemon  orchards  in  the  colony.  This  may  not 
unreasonably  be  taken  to  indicate  that  while  the  true 
Aspidiotm  nerii^  the  colonial  form  of  the  insect  has  ceased 
to  infest  the  Lemon,  or  vice  versa,  that  the  European  form 
has  added  Lemon  to  its  food  plants ;  and  in  either  case,  that 
if  the  Lemon-infesting  type  is  allowed  to  be  brought  here, 
the  insect  may  become  as  well  established  on  Lemon  with 


*  Since  this  report  west  to  press,  I  have  begun  to  suspect  that  much  of  the 
white  scale  on  European  lemons  is  not  Aspxdiotus  nmt  but  Aspidioiut  limonii.  Both 
of  these  scales  occur  in  Southern  Europe  but  the  lemou  tree  is  not  f^ven  by 
Signoret  among  the  food  plants  of  the  former  while  it  is  given  as  the  chief  food 
plant  of  the  latter.  In  appearance  the  two  insects  closely  resemble  one  another. 
That  A.  nerii  is  found  on  European  lemons  is  stated  by  Comstock  and  this  deter- 
mination was  given  to  me  by  Howard  for  scales  on  both  Euri>pean  and  Colonial 
lemosB. 
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118  as  it  is  in  Europe.  The  fact  that  the  food  habits  of  an 
insect  may  be  different  in  different  countries  is  well 
established.  The  Red  Scale,  so  common  with  us  on  citrus 
trees,  is  said  not  to  be  found  on  these  plants  in  Jamaica, 
but  to  occur  on  Lignum- Vitae.     [Insect  Life,  Vol.  VI, 

p.  101.] 

Plum,  Mulberry  and  Fig  are  not  common  food  plants  for 
the  insect,  and  I  have  rarely  seen  infested  trees,  except 
near  infested  plants  of  other  kinds.  The  insects  apparently 
thrive  well,  however,  and  often  menace  the  health  of  the 
trees. 

Seringa  trees  (Melia  azedarach)  are  often  very  much 
infested;  many  trees  have  been  observed  which  bore 
scales  from  the  collar  to  the  tips  of  the  outermost  twigs,  as 
well  as  on  both  surfaces  of  the  foliage  and  on  the  fruit.  At 
Graaff-Eeinet,  some  of  the  streets  are  shaded  with  Seringas, 
the  young  growth  of  which  is  quite  white  with  scales. 
Many  of  these  trees  are  periodically  cut  back  to  the  trunks 
and  main  branches  simply,  so  I  was  informed,  to 
temporarily  relieve  the  trees  of  the  scale  insect. 

Port  Jackson  Willow  {Acacia  saligna)  is  a  favourite 
food  plant,  as  is,  also,  the  Black  Wattle  [Acacia  decurrens). 
The  ktter  tree  is  grown  to  some  extent  for  its  bark  which 
is  used  for  tanning  purposes.  A  piece  of  bark  which 
measured  fuUy  a  sixth  of  an  inch  in  thickness,  was  recently 
sent  to  this  office  from  the  Forest  Department  as  an 
illustration  of  how  subject  this  tree  is  to  the  attack  of  this 
scale ;  the  whole  surface  was  quite  covered. 

Oleanders  are  very  common  ornamental  shrubs  in  the 
colony,  and  as  a  rule,  are  slightly  infested.  Several  hedges 
of  American  Aloe  {Agave  americana)  about  Cape  Town  are 
literally  white  wifli  this  scale.  Farmers  who  grow  this 
plant,  should  take  care  to  keep  their  farms  free  of  the 
insect.  Hakea  hedges  about  railroad  stations  and  in  the 
towns  are  frequently  troubled.  Carnations  are  sometimes 
destroyed  by  it,  and  on  this  plant  it  appears  that  the  scale 
causes  a  reddish  discolouration  of  the  underlying  tissues 
and  surrounding  surface,  very  much  as  the  Eed  Scale  does 
on  Pear.  This  discolouration,  however,  is  not  always  present, 
and  is  always  most  conspicuous  at  the  nodes ;  it  may  be  that 
it  is  only  indirectly  caused  by  the  scale  insect. 
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Description  and  Habits. — ^The  scale  of  the  female  insect 
is  snowy  white,  but  before  the  insect  is  fully  developed,  it 
may  have  become  less  bright  in  colour,  and  nearer  to  grey 
than  white ;  the  change  may  be  owing  to  exposure.  The  scale 
is  nearly  circular,  almost  flat,  and  about  one-twelfth  of 
an  inch  in  diameter.  The  remains  of  the  larval  skin  are 
near  the  centre;  this  in  yoimg  insects  is  of  a  distinct 
yellow  colour,  but  in  the  old,  may  offer  little  contrast  to 
the  rest  of  the  scale.  The  insect  beneath  the  scale  i» 
yellow,  and  may  be  exppsed  by  simply  raising  the  scale. 
The  scale  of  the  male  is  about  half  as  long  as  that  of  the 
female,  and  of  the  same  snowy  whiteness.  The  breadth  ia 
less  than  the  length.  When  mature,  the  male,  like  the 
males  of  other  coccids  is  winged. 

The  Oleander  Scale  is  recorded  by  Cpmstock  to  be  an 
egg-laying  species.  When  searching  for  eggs,  I  have 
seldom  found  many  under  a  scale,  but  have  often  found 
young  insects,  which  may  be  taken  as  an  indication  that 
thie  eggs  hatch  shortly  after  they  are  deposited.  Coquillett 
states  that  he  observed  a  living  young  issue  from  the  body 
of  a  female  which  he  happened  to  be  examining  under  a 
microscope.  [Bulletin  26,  Div.  of  Ent.,  U.S.  Dept.  Agr.^ 
p.  21].  The  number  of  annual  generations  does  not 
appear  to  be  recorded.  Comstock  supposes  that  two  or 
more  JEtre  developed. 

Enemies. — The  Six  Spotted  Lady*bird  is  a  common  enemy 
of  the  Oleander  Scale.  Often  as  many  as  two  dozen  beetle* 
have  been  counted  on  a  single  leaf  of  the  American  Aloe  ; 
but  even  this  number  is  entirely  inadequate  to  keep  the 
scale  in  check.  Doubtless  other  species  of  lady-birds  prey 
upon  the  scales,  but  thus  far,  I  have  not  observed  them. 
Internal  parasites  are  responsible  for  the  destruction  of 
great  numbers.  One  species  reared  from  scales  on  leinons 
from  the  Hex  Kiver  orchard  referred  to,  was  identified  by 
Howard  as^  Aphelinus  diaspidis  How.  From  statement& 
made  by'Co'quillett,  it  appears  that  internal  parasites  oif  the 
scale  are  not  common  in  other  countries.  French,  however,, 
mentions  that  some  scales  are  parasitized  in  Victoria.  The 
bird  caUed  "  White  Eye  "  (Zo^^^ojt?5  capensis)  is  said  to 
destroy  some  scales  on  Seringas  at  Oraafi-Heinet. 
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Bemedies. — The  Oleander  Scale  is  combated  by  the  same 
means  as  the  Red  Scale,  but  it  appears  to  be  destroyed 
with  greater  difficulty  than  that  scale.  However,  it  will 
yield  to  hydrocyanic  acid  gas  and  to  resin  wash.  As  the 
fruit  is  particularly  subject  to  the  scales,  it  is  best  to  spray 
after  this  has  been  gathered  or  at  the  season  when  there  is 
least  on  the  trees ;  the  scales  on  the  fruit  are  more  difficult 
to  destroy  than  those  on  other  portions  of  the  trees. 
Deciduous  trees  are  easiest  to  treat  when  the  leaves  are  off, 
and  stronger  insecticides  may  then  be  used  than  when 
foliage  is  j)resent. 


The  Greedy  Scale. 
{Aspidioius  camellice  Sign.) 

Name. — The  name  *^  Greedy  Scale  "  has  reference  not  to 
an  abnormal  appetite  on  the  part  of  the  individual  insect, 
but  to  the  propensity  of  the  species  to  infest  a  great 
variety  of  plants. 


Fig.  11.— Greedy  Scale,  Jtpidiotus  camellia  Sign,  a,  femnle  scale  from 
above;  b,  same  from  below;  e,  mass  of  scales  as  appearing  on  bark;  d,  male 
scale ;  «,  male  scales  on  twig ;  /.  female  scales  on  twig ;  #  and  /,  natural  size ;  e, 
'i enlarged;  a,  b,  and  d,  greatlj  enlarged.     (From U.S.A.  Dept.  Agr.) 


64 

Distribution. — The  Greedy  Scale  is  said  to  be  of  European 
origin.  Howard  states  that  he  is  inclined  to  believe  that 
the  species  is  native  to  south  Europe  and  has  been  carried 
by  commerce  to  Australia  and  New  Zealand,  and  thence  to 
California,  from  whence  it  has  spread  to  other  portions  of 
the  United  States.  [U.S.  Dept.  Agr.  Tear  Book,  1894,  p. 
262.]  It  has  also  been  found  in  Ceylon,  the  Sandwich 
Islands,  and  in  England,  and  it  is  now  my  unpleasant  duty 
to  record  its  presence  in  Cape  Colony. 

Occurrence  in  Cape  Colony. — No  clue  has  been  found  as 
to  the  time  and  place  of  its  introduction  into  Cape  Colony. 
As  yet  not  many  occurrences  are  known,  but  it  has  been 
found  at  Graham's  Town  and  Port  Elizabeth,  and  at  various 
places  in  the  Cape,  Stellenbosch,  Paarl  and  Worcester 
Divisions.  Twice  during  the  past  year  it  has  been 
forwarded  to  the  Department  of  Agriculture,  once  on 
Guava  and  once  on  Pear.  It  does  not  seem  to  be  a  widely 
disseminated  nor  serious  pest,  but  to  judge  from  the 
experience  of  other  countries,  it  is  one  which  may  give  us 
much  trouble  at  some  time. 

Food  Plants. — Thus  far,  the  Greedy  Scald  has  not  been 
found  upon  many  kinds  of  plants,  but  among  the  trees 
upon  which  it  has  been  noticed  are  Pear,  Apple,  Guava, 
Fig,  Silver-Tree  and  Blue  Gum  ;  and  among  other  plants 
are  English  Myrtle,  Veronica  and  Golden  Feather.  It  has 
also  been  found  to  a  slight  extent  on  Grape.  In  Europe,  it 
appears  to  be  a  frequent  pest  on  Camellia,  from  which  plant 
the  specific  name  is  derived.  Coquillett  states  that  in 
California  he  has  taken  full-grown  specimens  from  the 
following  plants  :  Apple,  Pear,  Loquat,  Myoporum,  Birch, 
English  Laurel,  Maple,  Silver-Tree  from  South  Africa, 
Rhamnus  croceuSy  California  Walnut,  English  Holly, 
Fuchsia,  Cottonwood,  Camellias  from  Japan,  also  on  oranges 
and  lemons.  [Bull.  26,  Div.  of  Ent.,  U.S.  Dept.  Agr., 
p.  25].  To  this  long  list  may  be  added  the  following  plants 
previously  recorded  by  Comstock:  Almond,  Quince, 
Willow,  Eucalyptus,  Acacia,  Locust,  Olive,  and  Mountain 
Laurel  {Unibellularia  californica)  in  California,  and 
£uo7it/mous  japonicus  in  Florida ;  to  the  three  plants  last 
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named,  the  scale  is  said  to  be  very  destructive  in  some 
localities.  [U.S.  Dept.  A.gr.  1880  Report,  p.  308.]  Greeft 
states  that  in  Ceylon  it  is  a  serious  pest  on  Tea  and  that 
he  had  seen  a  Cinchona  tree  dead  from  its  attacks. 
[CoccidsB  of  Ceylon,  Part  I.  p.  45.1 

As  already  stated,  the  insect  does  not  yet  appear  to  be  a 
serious  pest  in  this  colony ;  however,  apples  and  pears 
exposed  for  sale  in  Cape  Town  fruit  shops  are  not  infrequently 
disfigured  with  its  presence.  Old  apple  and  pear  trees 
about  Cape  Town  are  generally  infested  to  at  least  a  slight 
extent,  but  in  most  cases,  the  infestation  is  limited  to  the 
twigs  and  fruit.  The  twigs  are  sometimes  quite  covered 
with  the  scales  during  the  winter.  Green  figs,  bearing 
scales,  have  several  times  been  purchased  in  fruiterers' 
shops  ;  and  numerous  scales  have  been  observed  upon  the 
young  wood  and  foliage  of  fig  trees.  Guava  appears  to  be 
a  favourite  food  plant,  but  I  do  not  know  of  any  trees 
which  have  been  greatly  injured.  Silver-Trees  in  several 
gardens  have  been  observed  to  be  seriously  injured.  The 
seed  capsules  of  the  Blue  Gum  {Eucalyptus  globosus)  from 
trees  growing  in  many  parts  of  the  Cape  Division  are 
sometimes  completely  coated  over  with  the  scales,  while 
on  other  parts  of  the  trees,  the  scales  are  of  uncommon 
occurrence. 

Description. — As  in  closely  allied  species  of  scale  insects, 
the  scale  of  the  female  is  nearly  circular.  The  actual 
colour  is  often  disguised  by  particles  of  dust  but  is 
yellowish  in  clean  scales  covering  living  insects  and  grey 
in  those  covering  only  dried  remains.  The  enclosed  insects 
are  yellow.  When  the  upper  scale  is  torn  away,  a  thin, 
pure  white  under-scale,  closely  adherent  to  the  surface  of 
the  plant,  is  exposed.  The  upper-scale  is  very  convex, 
and  the  cast-ofE  larval  skin  is  situated  near  to  one  end  in- 
stead of  near  the  centre  as  in  the  Bed  Scale  ;  the  prominence 
thus  formed  is  very  dark  in  colour,  usually  with  a  white 
centre  and  bordered  outwardly  with  a  white  circle.  Com- 
stock  and  Maskell  agree  in  stating  that  the  scale  of  the 
adult  female  measures  one-fifteenth  of  an  inch  in  diameter.: 
The  scales  of  specimens  found  in  this  country,  however, 
arc  all  of  one-twelfth  of  an  inch. 

[G.  45— '97.1  F 
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I  have  seen  very  young  larvae  beneath  the  scales,  but 
have  not  seen  eggs  except  within  the  body  of  the  female* 
Comstock  states  distinctly  that  the  eggs  are  yellow,  and  as 
Howard  makes  the  same  statement  and  further  figures  eggs, 
there  can  be  no  doubt  that  there  is,  at  least,  a  short  egg 
stage.*  No  studies  to  ascertain  the  number  of  annual 
generations  have  been  recorded. 

Oranges  and  lemons,  according  to  Coquillett,  are 
sometimes  thickly  infested  with  scales  of  this  species,  but 
this  seldom  happens  except  when  the  fruit  is  allowed  to 
hang  on  the  trees  for  several  months  after  ripening ;  ''in 
such  cases,"  adds  this  writer,  *'I  have  never  found  any 
of  these  scales  upon  any  other  portion  of  the  tree."  No 
infested  oranges  or  lemons  have  been  observed  in  this 
country,  but  imported  Spanish  oranges  have  now  and 
again  been  found  to  cany  a  few  of  the  scales. 

The  insects  appear  to  be  most  partial  to  the  fruit,  the 
young,  all  or  nearly  all,  'migrating  to  it  if  it  hangs  upon 
the  trees  for  an  extended  period.  This  habit  may  aid  in 
the  dissemination  of  the  insect  to  other  locations,  but  it 
undoubtedly  tends  to  decrease  its  multiplication,  inasmuch 
as  myraids  of  the  insects  perish  on  the  ground  and  with 
the  fruit. 

Enemies. — No  parasitized  specimens  have  been  observed 
among  a  great  number  examined  on  Blue  Gum,  and  very 
few  have  heen  noticed  on  the  other  food  plants  about  Cape 
Town ;  but  scales  on  a  few  young  Guavas  grown  in  an 
Eastern  Province  nursery  and  planted  out  in  Stellenbosch, 
were  found  to  be  nearly  all  parasitized,  a  nunute  aperture 
in  the  top  of  the  scale  testifying  to  the  escape  of  the  para- 
site. No  lady-birds  have  been  found  in  the  act  of  de- 
stroying scales  of  this  species,  but  on  Pear  and  Apple,  scales 
have  several  times  been  found,  torn  in  a  manner  which 


*  Howard,  however,  remarks  that  the  insect  appears  to  hibemata  indifferently 
in  the  eg^  state,  as  adult  female  or  as  young,  from  which  it  must  be  inferred  that 
a  long  Bgg  state  has  been  observed.  That  there  should  be  an  egg  state  is  uoc  in 
aocordiEknce  with  the  idea  advanced  by  E.  £.  Green  (tint.  Month.  Mag.,  Apr.,  11(96, 
p.  86)  that  Diaspinse  lacking  Hpinnerets  (as  does  the  present  species)  are  ovoTivip- 
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seemed  to  indicate  that  these  mos^t  beneficial  beetles  had 
feasted  on  the  former  occupants. 

Remedies. — In  spraying  against  this  species,  particular 
attention  should  be  given  to  the  twigs.  Deciduous  trees, 
of  course,  should  be  sprayed  during  the  winter ;  anji  resin 
wash  or  lime-sulphur-salt  wash'nlight  be  used.  Trees  which 
hold  their  leaves  should  be  treated  with  the  resin  wash. 

The  preference  shown  by  the  scales  for  the  young 
growth  increases  the  chances  of  introducing  this  species 
into  orchards  with  scions  for  grafting.  The  tree  from 
which  the  scions  are  taken  may  appear  clean  from  an 
examination  of  the  stem  and  branches,  all  of  the  scales 
being  confined  at  the  time  to  the  terminals. 

A  large  number  of  Apples  and  Pears,  recently  planted 
out  in  Stellenbosch  orchards,  are  infested  by  the  Greedy 
Scale.  Only  a  few  are  generally  present  on  a  tree,  but 
this  gives  no  assui'ance  that  it  will  not  multijply  and  be- 
come exceedingly  troublesome.  The  owners  of  Stellenbosch 
orchards  should  keep  a  sharp  watch  on  this  species  and 
stamp  it  out  wherever  possible.  The  form  and  colour  of 
the  scales  render  them  easy  to  discern  on  the  bark. 

The  Purple  Scale. 
[Mytilaspis  citricola^  Packard.) 

Names. — Some  writers  hnve  called  this  insect  ^'Mussel 
Scale,"  and  others  "  Orange  Mussel.  Scale,"  but  as  an 
allied  insect,  Mt/tilaspis  pomorum^  is  frequently  called 
Mussel  Scale,  the  older  name  of  Purple  Scale  is  herie 
adhered  to,  altkough  it  is,  perhaps,  less  suggestive  of  the 
insect. 

Distribution. — The  Purple  Scale  was  described  from 
specimens  collected  in  Florida ;  but  United  States  entomo- 
logists do  not  believe  the  species  indigenous  to  their 
country.  A  note  in  '^  Insect  Life"  states  that  it  probably 
came  from  China  [Vol.  VII.,  p.  429],  and  aH  earlier  note 
by  another  party,  in  the  same  journal  suggested  the  West 
Indies  as  its  home  [Vol.  V.,  p.  203.].   But  wherever  it  came 
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from  originally,  it  is  now  to  be  found  in  almost  every 
country  in  the  world  where  oranges  are  grown.  It  appears 
to  be  the  most  common  of  the  citrus  tree  scales  in  Southern 
Europe,  and  is  reported  from  Russia,  Ceylon,  the  Fiji  and 
Sandwich  Islands,  and  from  many  of  the  West  Indies. 
Trees  arriving  at  Cape  Town  from  Brazil  have  been  badly 
infested,  and  the  same  is  true  of  trees  from  Natal.  Imported 
lemons  from  Southern  Europe  are  seldom  free  of  it,  and 
fruit  from  the  Canary  and  Madeira  Islands  is  also  infested. 


Fig.  12.— Purple  Scale,  MyiilatpiB  eitrieola.  Pack.  1,  scales  on  leaf  of 
orange ;  2,  scale  of  female  from  above  ;  3,  scale  of  female  from  below ;  4,  scale  of 
male  ;  1,  natural  fdze  ;  others  much  enlarged.     (Copied  from  U.S.A.,  Dept.  Agr.) 


Occurrence  in  Cape  Colony. — Two  occurrences  only  of  this 
scale  are  known  to  me,  and  at  both  of  these  places  it  is 
hoped  that  all  the  scales  will  shortly  be  destroyed.  In  one 
case  the  trees  were  imported  from  Natal  seven  or  eight 
years  ago ;  in  the  other  the  trees  are  supposed  to  have 
brought  the  scale  from  hot-houses  in  England.     These  two 
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known  occuirences  are  near  Cape  Town,  one  in  the  Cape 
and  the  other  in  the  Stellenbosch  Division.  , 

There  is  a  possibility  that  the  Purple  Scale  can  never 
become  a  very  serious  pest  in  most  parts  of  Cape  Colony 
owing  to  the  climatic  conditions  proving  unfavourable.  In 
Florida  it  is  one  of  the  two  mostiDJurious  scales,  but-though 
often  introduced  into  California  on  nursery  stock  it  has  not 
become  a  dread  pest.  This  has  been  attributed  to  the  drier 
atmosphere  of  the  latter  state  proving  fatal  to  the  insect. 
Repeated  assertions  have  been  made  that  the  scale  has  not 
been  known  to  thrive  anywhere  in  California,  but  the  truth 
of  these  claims  has  been  as  repeatedly  denied.  Craw,  the 
entomologist  of  the  California  State  Board  of  Horticulture, 
in  his  report  for  1893-94,  states  that  he  has  seen  trees  in 
Los  Angeles  and  San  Diego  Counties  completely  covered 
from  the  ground  to  the  leaves  and  fruit  with  the  scales. 
The  weight  of  the  evidence,  however,  leaves  little  doubt 
that  a  hot,  dry  atmosphere  ift  unsuited  to  the  insect.  •  This 
susceptibility  to  climatic  conditions  may  be  the  cause  of  the 
scale  not  having  spread  in  the  Stellenbosch  orchard  where 
it  has  been  located,  while  it  has  spread  and  given  every 
indication  of  vigour  in  the  orchard  found  infested  in  the 
Cape  Division ;  the  rainfall  in  this  second  orchard  is  pro- 
bably double  what  it  is  in  the  first.  But  even  in  the  first 
orchard  it  has  maintained  itself  for  a  number  of  years  in 
spite  of  the  frequent  application  of  insecticides,  and  each 
season  spreads  out  onto  the  fruit,  never,  however,  menacing 
the  life  or  health  of  the  trees  as  does  the  Bed  Scale  to 
Borrounding  trees. 

But  although  we  have  a  hot  and  dry  climate  the  chances 
of  the  scale  not  becoming  an  obnoxious  pest  are  too  slight 
to  justify  risking  its  introduction  by  relinquishing  the 
present  restrictions  on  the  importation  of  fruit  or  trees 
infested  by  it.  While  it  might  scarcely  maintain  itself  on 
young  trees,  the  favouring  conditions  of  shade  and  com- 
parative coolness  would  be  obtained  as  the  trees  grew  in 
eize,  and  thus,  ultimately,  the  scale  might  multiply  and 
prove  a  serious  pest. 

Food  Plants. — All  kinds  of  citrus  fruit  trees  are  said  to 
be  attacked  by  the  Purple  Scale.     Hubbard  states  that 
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although  it  is  most  at  home  upon  the.  orange  and  its  kind, 
it  is  not  exclusively  confined  to  plants  of  this  family,  but 
is  probably  a  general  feeder  upon  plants  of  the  Order 
EosacesB,  which  includes  nearly  all  of  our  fruit  trees 
["  Insects  AfPectiug  the  Orange,"  1885,  p.  27.] 

In  this  colony,  I  do  not  know  of  its  attacking  other 
than  citrus  plants.  Its  occurrence  on  Murray a^  a  plant 
belonging  to  the  same  order  as  citrus  fruits  is  recorded  by 
Cockerell  from  Jamaica.    [Insect  Life,  Vol.  V.,  p.  160.] 

Description. — The  scales  are  about  three  times  as  long  as 
wide,  and  are  more  or  less  mussel-shaped  in  outline,  the 
anterior  end  being  narrow  and  the  posterior  broad  and 
round ;  that  of  the  f  eniale  is  usually  slightly  curved  and 
about  one-eighth  of  an  inch  in  length,  while  that  of  the 
male  is  nearly  straight  and  not  over  half  as  long.  The 
colour  of  the  scale  is  variable  but  in  old  scales  is  generally 
purplish.  The  scales  on  imported  fruit  are  generally 
brdwnish.  The  entire  scale  is  easily  removed  from  the 
surface  upon  which  it  rests,  the  thin,  white  under-sOale 
remaining  attached  to  the  upper  one  and  thus  retaining  the 
insect  within ;  eggs,  however,  may  be  exposed  near  the 
broad  end  of  the  scale. 

The  eggs  are  white  in  colour  and  are  not  arranged  in 
such  regular  order  as  those  of  the  Long  Scale.  Hubbard 
states  that  the  number  varies  from  25  to  70  and  that  the 
probable  average  is  45.  Three  or  four  broods  are  said  to 
occur  annually  in  Florida ;  the  limits  of  the  broods  cannot 
be  exactly  defined  but  the  number  of  migrating  young 
reaches  a  maximum  at  least  three  times. 

Remedies. — Insecticides  for  the  Purple  Scale  should  be 
applied  when  the  number  of  young  is  at  a  maximum  and 
the  application  should  always  be'  repeated  after  two  or 
three  weeks  to  destroy  those  which  hatch  subsequent  to 
the  first  spraying.  It  is  possible  for  all  the  scales  on  a  tree 
to  be  destroyed  by  one  treatment  with  hydrocyanic  acid 
gas,  but  not  very  probable  as  any  which  happen  to  be  in 
the  egg  state  might  escape. 

If  this  scale  is  found  in  any  orchard  within  the  colony, 
every  effort  should  be  made  to  eradicate  it  bfefore  it  cim  be 
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dissemiDated.  It  would  be  best  to  at  once  report  the 
ocourrence  to  the  Department  of  Agriculture  which  might 
be  able  to  arrange  to  have  the  trees  fumigated.  The  trees 
now  known  to  be  infested  will  all  be  fumigated  before  thi^ 
report  is  made  public. 

The  Long  Scale. 
{Mytilaspis  gloverii^  Packard.) 

DiMtributton. — The  Long  Scale  is  said  to  have  been 
brought  to  Florida.f  rom  China  more  than  half  a  century 
ago.  It  is  now  recorded  from  the  southern  United  States, 
Mexico,  Ceylon,  Europe,  Queensland,  and  South  Africa. 

Occurrence  in  South  Africa. — This  scale  has  been  found  in 
four  orange  orchards  in  the  Cape  Division.  It  has  not  yet 
been  observed  in  any  other  part  of  the  colony,  but  the 
inspecting  officer  at  East  London  has  found  it  on  oranges 
coming  down  the  coast  from  Port  St.  Johns. 

Food  Plants. — The  Long  Scale  is  a  pest  upon  all  kinds 
of  citrus  trees ;  but  I  know  of  no  published  reference  to  its 
occurrence  on  plants  of  any  other  genus.  Its  ravages  in 
Florida  at  one  time  threatened  to  put  an  end  to. orange- 
growing  in  that  state ;  but  now,  thanks  to  the  spread  of 
parasites,  the  danger  has  passed. 

Description  and  Habits.  —The  largest  of  the  female  scales 
measure  about  one-seventh  of  an  inch  in  length,  by  abou^ 
one-twenty-fonrth  in  width.  As  a  rule,  the  scales  are 
quite  straight  with  nearly  parallel  sides ;  but  often,  and 
especially  3  at  all  crowded,  they  are  more  or  less  curved. 
The  male  scales  are  seldom  over  one-tw(^ntieth  of  an  inch 
in  length.  In  colour,  all  of  the  scales  are  of  some  shade  of 
brown ;  those  covering  living  scales  are  brighter  and  lighter 
in  colour  than  those  covering  dead  insects.  Many  of  the 
latter  are  usually  found  on  infested  trees,  as  the  scales 
remain  attached  long  after  the  death  of  the  insects. 

The  colour  of  the  female  insects  enclosed  within  the 
scales  varies  with  age  from  white  to  purple.    A  similar 
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change  in  colour  takes  place  in  the  eggs.  When  laid,  they 
are  white,  but  before  hatching,  they  become  purplish. 
They  may  b6  seen  from  beneath  when  the  scale  is  raised- 
They  are  deposited  in  two  straight  rows. 

Hubbard  states  that  the  female  begins  to  oviposit  in  nine 
or  ten  weeks  from  her  birth,  and  that  the  eggs  begin  to 
hatch  within  a  week  unless  retarded  by  cold  weather ;  and 
while  the  number  laid  varies  greatly,  it  rarely  exceeds 
thirty.  Three  or  four  generations  are  said  to  occur  each 
year. 
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Fit;,  13.— ^Long  Scale,  Myt\Ia»pi»  glovtriiy  Pack.  2,  scales  on  orange ;  12a,  scale 
of  fe&i'Ale  from  above ;  2^,  scale  of  male ;  2r,  scale  of  female  from  below ;  2,  natural 
size;  others  much  enlarged.     (From U.S.A.  Dept.  Agr.) 


The  Long  Scale  appears  to  thrive  well  where  it  has  been 
found  in  the  colony,  and  to  injure  the  trees  quite  as  much 
as  does  the  Bed  Scale.  It  infests  the  bark,  foliage,  and  the 
fruit.  It  seems  to  prefer  the  bark,  and  many  trees  have 
been  noticed  to  be  quite  coated  with  it ;  but  because  of  its 
neutral  colour  on  the  bark,  it  bad  before  escaped  attention. 
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Enemies. — In  Florida,  where  this  scale  was  very 
destructive  during  the  middle  of  this  century,  it  is  now 
said  to  be  fairly  well  kept  in  check  by  several  species  of 
internal  parasites.  None  of  these  have  been  bred  from 
scales  found  in  this  colony,  but  scales  which  appear  to  have 
been  parasitized  have  been  occasionally  noticed.  Among 
the  lady-birds,  those  called  the  Shining  Black  and  the  Six 
Spotted  with  their  larv®  (see  page  56),  are  generally 
present  on  trees  infested  with  this  species,  and  with  little 
doubt,  they  prey  upon  it. 

Remedies. — The  remarks  about  the  application  of  insecti- 
cides for  the  destruction  of  the  Purple  Scale,  apply  to 
the  Long  Scale  as  well ;  and  if  this  species  is  found 
elsewhere  in  the  colony  than  in  the  Cape  Division,  the 
Department  of  Agriculture  should  bo  informed  of  the 
occurrence. 


The  Otster-Shell  Bark  Louse. 
{^Mytilaspis  pomorum^  Boiich^.) 

Name. — The  common  name  above  given  is  the  one  by 
which  the  insect  is  called  in  nearly  all  American  works. 
"  Mussel  Scale  "  is  a  more  common  name  for  it  in  England 
and  Australia,  but  it  is  not  adopted  here,  because  it  is 
liable  to  lead  to  the  confusion  of  this  insect  with  the  Purple 
Scale  of  citrus  trees,  which  is  also  known  as  ^^  Mussel 
Scale ".  Tasmanian  merchants  speak  of  it  as  '^  Scale 
Blight",  and  *^  Common  Apple-Scale"  is  the  name  by 
which  it  is  familiarized  in  some  publications. 

Distribution. — This  scale  insect  is  probably  the  common- 
est and  most  widespread  of  all  the  scale  insects  affecting 
orchard  trees.  It  is  supposed  to  have  been  carried  from 
Europe  to  the  United  States  on  nursery  stock  taken  along 
by  the  early  settlers ;  and  it  is  said  to  now  occur  all  over 
the  United  States  where  apples  and  pears  are  grown.  It 
is  unknown  in  few  countries  where  apples  are  grown.  It 
does  not  appear  to  be  a  common  insect  as  yet  in  all  of  the 
Australian  Colonies,  but  in  one  at  least,  Tasmania,  it  has 
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become  firmly  established.  Most  varieties  of  Tasmanian 
apples  shipped  to  this  colony  are  much  infested;  and 
Tasmanian  consignors  say  it  is  ialmost  impossible  to  get 
clean  fruit. 


Occurrence  in  Cape  Colony. — No  occurrences  of  this  scale 
are  now  known  in  Cape  Colony.  Some  infested  trees  w;ere 
discovered  in  a  town  in  the  eastern  part  of  the  colony  last 
year.  These  trees  were  burned.  Investigation  disclosed 
the  fact  that  they  had  riecently  been  inaported  from  Holland, 
and  were  part  of  a  large  consignment.  The  Department 
of  Agriculture  had  all  of  these  trees  traced,  and,  finding 
the  insects  on  many,  made  arrangements  for  their  de- 
fitruction  or  proper  cleansing. 


Fig.  14.— Oyster  Shell  Bark  Louse,  ^^/ttoirpi«  iwmorMm,  Boucb6.  a,,  scale 
of  female  from  below;  &,  same  from  above;  e,  female  scales  911  twig;  dj  male 
scale  ;  e,  male  scales  on  twig  ;  a^  b^  and  d,  much  enlarged;  e  and  e^  natural  aixe 
(From  U.S.A.  Dept.  Agr.) 
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Jhod  Plants. — Few  scale  insects  are  more  general  feed- 
-ers.  Among  fruit  trees,  Apple,  Pear,  Quince,  Plum^ 
Peach,  Apricoty  Medlar  and  Fig,  are  all  given  as  lood 
plants ;  and  among  other  plants.  Willow,  Poplar,  Cotton* 
wood,  Hawthorn,  Buckthorn,  Wild  Bed  Cherry,  White 
and  Black  Ash,  White  and  Bed  Birch,  Elm,  Linden,  Horse 
Chestnut,  Eed  and  Striped  Maple,  Plane  Tree,  Lilac, 
Currant,  Easpberry,  Wild  Grape,  Honeysuckle,  Spiraea, 
Dogwood,  and  Heath.  Even  still  other  plante  are 
mentioned  by  some  writers,  but  enough  has  been  mentioned 
to  impress  anyone  interested  in  the  colonial  fruit  industry 
with  the  extreme  objectionableness  of  this  insect. 

If  infested  apples  were  allowed  to  be  landed  in  the 
<5olony,  it  is  very  reasonable  to  suppose  that  apple  parings 
bearing  scales  would  be  thrown  down  on  or  near  some  food 
plant  of  the  insect.  Then  when  the  eggs  hatch,  there 
would  be  nothing  to  prevent  the  young  scales  from 
spreading/onto  the  plant.  .  From  this  plant j  others  would 
gradually  become  infested,,  and  in  time,  the  scale  would 
gain  a  hold  .in  our  nurseries  and  orchards.. 

It  does  not  nece;3sarily  follow  that  all  of.  the  given  food 
plants  suffer  severely.  •  Of  the  fruits,  Apple .  suffers  the 
most.  Peach  and  Apricot  are  said  to  be  infested  in  New 
Zealand  and  Tasinania,-  l)ut  are  not  mentioned  among  the 
food  plants  in  the  United  States.  Seine  of  the  other  food 
plants  mentioned  suffer  quite  as  severely  as. Apple ;  Lilacs 
are  sometimes  destroyed,  and  the  young*  bark  of  Willow 
and  allied  trees  is  sometimes  completely  encrusted  with 
scales. 

Z?e«^njp/to».—7ln  general  appearance,  this  species  bears 
a  resemblanbe.to  the  Purple  Scale,  but  a  comparison  of  the 
two  will  show  slight  differences  in  form  and  colour. 
Mature  scales  of  the  present  species  found  on ,  Tasmanian 
apples  measure  fully  one-eighth  of  an  inch  in  length, by  one- 
fourth  as  wide.!  They  are  distinctly  brownish  in  colour, 
rounded  behind,  and  of  nearly  uniform  width  except  in 
the  first  third  of  the  length  which  tapers  nearly  to  a  point. 
Normally,  the  scales  are  straight  or  nearly  so,  but  often 
they  are  considerably  curved.  Specimens  received  from 
America  on  willow  twigs  are  greyish. 
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The  whitish  eggs  are  deposited  irregularly  under  the 
scale,  and  are  nearly  all  exposed  on  raising  the  scale. 
According  to  Howard,  the  number  varies  between  42  and 
86;  The  number  under  several  scales  on  Tasmanian 
apples  averaged  between  70  and  76.  In  the  northern 
United  States,  there  is  but  one  brood,  while  in  the 
southern  there  are  two.  Thompson  states  that  there  is  but 
one  brood  in  Tasmania  [Bulletin  No.  1,  Dept.  Agr.,. 
Tasniania,  1892,  p.  65],  and  that  by  the  middle  or  end  of 
February,  the  females  are  little  more  than  bags  of  eggs. 
Eggs  are  present  on  apples  received  from  that  country  iu 
July.  It  seems  odd  that  scales  should  be  so  common  on  the 
fruit  when  there  is  but  one  brood.  In  the  northern 
United  States,  the  eggs  hatch  quite  simultaneously  in  the 
spring-time,  and  the  young  settle  on  the  twigs  before  the 
fruit  has  fully  formed ;  consequently,  infested  fruit  is 
rarely  seen.  Thompson  states  that  the  eggs  do  not  all 
hatch  at  one  time  in  Tasmania,  but  that  the  young  are 
constantly  appearing  throughout  November  and  December, 

In  case  the  insect  becomes  established  in  this  colony, 
there  would  probably  be  at  least  two  broods ;  and  not 
unlikely,  insects  in  all  stages  would  always  be  present  on 
the  trees  owing  to  our  winters  and  summers  merging 
gradually  into  each  other  instead  of  abruptly  as  in  more 
temperate  climates.  This  prolongation  of  the  hatching^ 
period  would  add  greatly  to  the  diflBculty  of  combating  the 
insect,  for  except  when  newly  hatched,  the  insect  is  not 
easily  destroyed  by  insecticides.  Hence  while  in  more 
temperate  climates,-  one  or  two  well  timed  sprayings  might 
almost  eradicate  the  insects,  half  a  dozen  might  here  be 
needed  to  effect  the  same  results. 

The  White  Peach-Scale. 
[Diaspis  amygdali  Tryon.) 

Name. — This  is  the  insect  referred  to  in  the  last  annual 
report  from  this  office  as  '*  Peach  Diaspis"  ;  but  as  "White 
Peach-Scale"  is  a  more  suggestive  name  to  fruit  growers^ 
to  whom  the  generic  name  "  Diaspis  "  gives  no  intimation 
that  the  insect  is  a  scale,  it  is  here  adopted  and  will  be 
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used  in  the  future.  In  the  United  States,  reference  has 
l)een  made  to  the  insect  under  the  names  "New  Peach 
Scale  "  and  "  West  Indian  Peach  Diaspis".  The  specific 
name  used  in  last  year's  report  was  lanatus^  but  the  insects 
described  under  this  name  have  since  been  proven  to  be 
identical  with  the  species  previously  described  under  the 
name  given  in  the  heading. 


Hg.  15. — White  Peaob-Scale,  Diaspis  amygiali  Tryon.  a,  male  and 
female  scales  on  bark ;  h,  female  scale ;  c^  male  scale ;  d^  group  of  male  scales ; 
«,  natural  size ;  others  much  enlarged.     (From  U.S.A.  Dept.  Agr.) 

Distribution. — The  original  home  of  the  insect  is  supposed 
to  be  somewhere  in  the  West  Indies.  Elsewhere  than  on 
Hiese  islands,  it  has  been  found  in  Florida,  Georgia,  and  the 
District  of  Columbia  in  the  United  States,  in  Japan, 
Australia,  Fiji  Islands,  Ceylon  and  in  this  colony ;  but 
except  in  the  West  Indies,  it  is  not  recorded  to  be  widely 
distributed. 


Occurrence  in  Cape  Colony. — There  is  no  doubt  that  the 
White  Peach  Scale  has  been  a  denizen  of  this  colony  for  at 
least  fifteen  years,  and  there  is  good  reason  for  believing  it 
to  have  been  here  for  more  than  double  that  period.  It  is 
to  be  found  in  nearly  every  peach  orchard  in  the  Cape, 
Stellenbosch  and  Paarl  Divisions,  at  many  places  in  Worces- 
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ter,  and  to  a  slight  extent  in  the  eastern  part  of  the  coJoDy  at 
Port  Elizabeth,  Uitenhage  and  Graham's'  Town.  In  all 
likelihood,  it  occurs  in  many  other  sections  since  sereral 
nurseries  are  known  to  have  disseminated  it  on  nursery 
stock.  It  has  been  received  from  one  farm  near  Barberton 
in  the  South  African  Eepublic. 

Food  Plants. — Peach  and  Mulberry  seem  to  be  the 
favourite  food  plants  of  this  highly  injurious  insect. 
Apricot  and  Plum  are  often  badly  infested  and  sometimes 
even  killed.  Cherry  is  liable  to  be  severely  attacked  ;  and 
though  doubtless  an  exceptional  food  plant,  Pear  has  been 
found  slightly  infested.  Myoporum  insulare^  Yellow 
Jessamine  {Jasminum  sp.\  Granadilla  {Passiflora  edulis\ 
Polygala  myrtifolia^  Morning  Glory  [Ipomoea  sp.\  Fuchsia 
and  Geraniums  allmay  become  very  badly  infested.  Many 
other  plants  including  the  Cape  Gooseberry  and  other 
Solanaceous  plants  are  attacked  to  a  less  extent.  In  the 
West  Indies,  Grape,  Capsicum  and  Cotton  are  included 
among  the  food  plants. 

Description  and  Habits. — The  scale  of  the  female  is  nearly 
circular,  about  one-twelfth  of  an  inch  in  diameter,  with  an 
orange-yellow  spot  (the  exUvia)  midway  between  the 
centre  of  th^  scale  and  the  front  margin.  Old  scales  and 
those  fully  exposed  are  sometimes  quite  grey,  but  on  the 
fruit  and  when  sheltered  by  the  buds,  the  colour  is  almost 
white.  The  situation  makes  some  difference  in  the 
rotundity  of  the  scale  ajid  iu  its  form,  those  on  nearly  level 
surfaces  being  much  flatter  and  more  nearly  round  than  those 
on  the  young  wood.  The  male  scale  is  about  one-sixteenth 
of  an  inch  in  length  and  about  one-third  as  wide.  It  is 
snow-white  in  colour,  and  the  yellow  exuvia  is  situated  at 
the  anterior  extremity  ;*  the  sides  of  the  scale  are  slightly 
convergent  in  the  same  direction.  A  slight  ridge  extends 
along  the  middle  of  the  scale.  Male  scales  are  often 
densely  massed  on  the  branches  which  then  have  the 
appearance  at  a  short  distance  of  having  been  newly 
whitewashed. 

The  female  scales  remain  attached  to  the  tree  long 
after  the  death  of  the  occupants,  and  hence  the  bark  of 
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badly  infested  trees  may  be  coated  with  the  dirt-begrimed 
remains  of  several  generations. 

The  insects  are  exposed  when  the  scales  are  raised  ;  they 
are  more  or  less  pink  in  colour.  The  adult  males  are  red 
with  transparent  wings.  About  150  eggs  are  deposited  by 
a  single  female.  These,  as  a  rule,  are  of  much  the  same 
colour  as  the  body  of  the  female,  but  sometimes'  are  much 
lighter.  The  young,  also,  are  somewhat  variable  in  colour 
though  usually  distinctly  pink  and  so  much  so  as  to  be 
quite  conspicuous  against  the  bark  when  numbers  appear 
at  one  time.  Soon  they  become  covered  with  a  coat  of 
loose,  white,  waxen  threads  which  give  them  a  "  woolly  " 
appearance  that  is  very  noticeable. 

Howard  states  that  there  are  three  annual  generations  at 
Washington,  B.C..  and  that  the  development  is  compara- 


Fig.    16.— White  Jfeach-Scale,   Dia^pis  amygdali   Tryon. 
romoved  from  scale,  greatly  cnlaiged,     (From  U.S.A.  Dept.  Agr.) 


Adult  female 
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tively  regular.  His  observations  do  not  hold  true  for  this 
colony.  There  were  four  generations  during  the  past  year 
at  Mowbray  in  the  Cape  Division,  and  great  irregularity  in 
the  appearance  of  these  broods  on  different  trees.  There 
was  no  period  of  complete  dormancy,  although  the 
development  appeared  somewhat  retarded  during  the 
winter.  The  peach  orchard  at  Fern  wood,  Newlands, 
furnished  a  good  illustration  of  how  irregularly  the  insect 
may  develop  under  our  condition  of  mild  winters.  Young 
began  to  appear  on  the  trees  at  one  end  of  the  orchard 
before  the  middle  of  April  while  at  the  other  end,  some 
eggs  remained  still  unhatched  at  the  first  of  June.  There 
are  eleven  trees  in  each  row.  The  trees  on  which  the 
young  appeared  earliest  remain  in  the  sun-light  for  a  longer 
period  during  the  afternoon  than  those  on  which  the  young 
appeared  later  and  to  this  fact  the  difference  in  the  time  of 
appearance  is  attributed. 

When  young  trees  are  infested  by  the  White 
Peach-Scale,  the  stem  of  the  tree  is  often  the  only  part 
infested,  but  as  the  trees  grow  older,  the  infestation 
extends  out  on  to  the  branches  and  twigs.  The  foliage  is 
seldom  attacked,  and  never,  as  far  as  I  have  observed,  to 
more  than  a  slight  extent.*  The  fruit  of  the  Peach  is  quite 
subject  to  attack  and  is  sometimes  badly  malformed  and 
disfigured  owing  to  the  injuries  received.  As  a  general 
rule,  a  reddish  discolouration  forms  about  the  scales  on  the 
fruit  and  extends  into  the  tissues  beneath. 

Enemies. — Four  species  of  lady-birds  have  been  observed 
to  fee<l  upon  this  scale  in  the  western  part  of  the  colony. 
The  most  important  of  these  is  one  which  we  will  call  the 
Two  Spotted  Lady-bird.  Technically,  it  is  known  as 
Chihcorus  distigma  King.  It  is  a  large  lady-bird, 
measuring  from  one-fifth  to  one-quarter  of  an  inch  in 
length.  The  wing  covers  are  black  and  are  ornamented 
with  two  prominent  red  spots,  one  in  the  centre  of  each. 
The  larva  is  a  very  spiny  black  and  white  creature  and  is 
more  efficacious  in  the  work  of  destroying  the  scale  insects 
than  the  adult  beetle.     I  have  not  observed  this  lady-bird 

•  Since  above  was  written,  malberry  trees,  the  foliage  of  which  was  very  mach. 
infebted,  have  been  observed. 
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to  prey  upon  any  other  of  our  scale  insects  but  it  probably 
attacks  others.  Few  farmers  are  acquainted  with  it,  and  I 
am  inclined  to  believe  from  its  sporadic  occurrence  that  it 
has  some  formidable  enemy.  Sometimes  a  few  trees  in  an 
orchard  will  swarm  with  hundreds  of  them  while  none  at 
all  are  to  be  found  on  other  trees  a  few  rods  away  that  are 
just  as  badly  infested  by  the  scale.  The  Shining  Black 
Lady-bird  and  the  Six  SpottiBd  one  are  generally  present 
with  their  larvae  on  infested  trees.  Also  the  adult  of  the 
Yellow  Lady-bird,  and  the  larva  of  a  species  of  Aphis-lion. 
Wherever  I  have  found  this  scale  inject  in  the  Western 
Province,  it  has  always  been  more  ot  less  infested  by  a 
minute  Chalcid  fly  which  appears  to  be  identical  with 
Aspidiotophagus  eitrinuSy  Craw.  At  some  places  visited 
last  year,  almost  every  scale  on  badly  infested  trees  bore 
the  exit  mark  of  this  tiny  parasite  ;  but  the  scald  insectH 
appear  as  abundant  this  season  as  they  did  during  the  last 
even  in  the  orchards  where  the  parasites  were  most 
plentiful. 


Tifg.  17. —White  Peach- Scale,    Dianpis   amygdali    Tryon.       Adalt   male, 
gnailj  enlarged.    (fVom  U.S.A.  Dept.  Agr.) 

Remedies.— ^\ii&  appears  to  be  an  unusually  difficult  pest 
to  destroy ;  and  the  chances  of  exterminating  it  without 
sacrificing  the  infested  trees  after  it  once  becomes 
thoroughly  established  in  an  orchard  are  small.  As  with 
all  other  scale  insects,  its  most  vulnerable  period  is 
immediately  after  the  eggs  are  hatched.  For  several  days 
at  this  time,  the  larvsB  are  not  protected  by  a  scale  and  will 
succumb  to  resin  wash,  paraffine  emulsion,  and  to  hot  water 
containing  a  pound  of  soap  to  three  gallons.    Unfortunately, 

[G.  45— '97.]  o 
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the  development  of  the  insect  is  irregular  ia  this  climate 
and  no  date  can  be  given  at  which  all  of  the  insects  will 
be  "  ripe  "  for  spraying.  But  this  period  is  so  much  more 
favourable  for  destroying  them  than  any  other  that  I  am 
sure  that  it  will  be  well  worth  the  while  to  watch  the 
development  of  the  insects,  and  delay  spraying  until  they 
are  hatching.  If  no  eggs  are  present  beneath  the  scales, 
the  young  will  not  appear  for  some  time ;  but  if  eggs  are 
found,  the  trees  should  be  subsequently  examined  at  least 
once  a  week.  Two  or  more  sprayings  at  intervals  of  ten 
days  or  a  fortnight  should  be  given.  There  will  be  no 
difficulty  in  seeing  the  young.  They  generally  appear 
once  or  twice  during  the  winter  when  the  leaves  are  off. 

Some  parties  who  have  sprayed  without  observing  what 
stage  of  life  the  insects  were  in  have  reported  excellent 
results;  while  others,  using  the  same  insecticides,  have 
met  with  almost  total  failure.  My  own  experience  and 
observation  lead  me  to  believe  that  the  fiVst  parties  were 
fortunate  in  catching  the  insects  before  they  had  secreted 
the  scales ;  while  the  latter  chanced  to  spray  when  the 
insects  were  protected. 

Either  resin  wash  or  lime-sulphur-salt  mixture  had  best 
be  used  if  the  spraying  is  done  when  the  leaves  are  off. 
Both  of  these  washes  adhere  to  the  trees  for  some  time, 
and  apparently  act  upon  many  insects  that  are  hatched 
subsequent  to  the  spraying.  If  the  spraying  is  done 
during  the  summer,  either  resin  wash  or  paraffine  emulsion 
may  be  used ;  the  former  diluted  half  as  much  again  as- 
the  normal  wash,  and  the  latter  used  with  twelve  to  fifteen 
parts  of  water  to  one  of  emulsion. 

The  lime-sulphur-salt  wash  wiU  seriously  injure  the 
trees  if  applied  after  the  buds  have  opened ;  but  in  only 
one  case  have  I  heard  of  injury  to  the  unopened  bud& 
attributed  to  its  use.  Then  the  wash  was  applied  very 
hot,  and  just  as  the  buds  were  breaking.  No  injury  was 
done  to  the  leaf  buds,  but  a  large  percentage  of  the  fruit 
buds  failed  to  develop.  The  owner  of  the  orchard 
believes  the  damage  to  have  •  been  caused  by  the  heat  of 
the  wash. 

The  resin  wash  atnormal  strength  doesnotappear  to  injure 
the  buds  unless  it  is  applied  as  they  are  opening;  then,  some  of 
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the  petals  are  crippled,  perhaps  owing  to  the  sticky  nature  of 
the  wash.  There  was  no  diminution  from  the  average  bear- 
ing of  fruit  in  the  case  of  two  peach  trees  sprayed  when  the 
blossoms  were  open,  but  spraying  at  this  time  is  not 
reconmiended.  The  application  of  resin  wash,  made  one- 
half  stronger  than  the  normal  wash,  to  peach  trees  in 
Florida,  resulted  in  the  destruction  of  most  of  the  fruit 
buds  when  used  later  than  the  first  week  in  November. 
[Bulletin  29,  Florida  Agr.  Exp.  Sta.]  In  this  hemisphere, 
the  corresponding  period  would  be  the  first  week  in  May ; 
and  when  this  strength  of  wash  is  used  here,  it  had  best, 
therefore,  be  applied  previous  to  this  time.  However, 
no  injury  resulted  to  some  nectarine  trees  from  spraying^ 
with  the  stronger  wash  as  late  as  May  22nd. 

Fumigation  with  hydrocyanic  acid  gas  has  been  found 
effecttial  in  destroying  the  insects  when  th6  same  amounts- 
of  the  chemicals  are  used  as  for  fumigating  citrus  trees ; 
the  eggs,  however,  nearly  all  hatched. 

->• 

The  Beown  on  Soft  Scale. 
(Lecanium  hesperidum,  Linn.) 

Names. — Probably  no  other  scale  insect  has  received  sa 
many  common  names  as  this  one ;  those  here  adopted  are 
the  most  common  in  use,  and  when  used  together  are  more 
suggestive  of  the  insect  than  any  on©  or  two  of  the  other 
names.  Among  these  are  *•  Turtle-back  Scale,"  "Broad 
Scale,"  "Flat  Scale,"  "Black  Scale,"  and  "Holly  and 
Ivy  Scale."  In  the  Midland  Districts  of  this  colony,, 
many  of  the  farmers  know  it  under  the  name  "  Mussel 
Scale." 

Distribution. — This  insect  was  described  in  Europe  more 
than  a  century  and  a  half  ago.  It  now  occurs  in  all  parts 
of  the  world,  or  at  least,  it  has  been  reported  from  ail  of 
the  continents. 

Occurrence  in  Cape  Colony. — Probably  no  district  of  the 
colony  is  entirely  free  of  this  scale ;  I  have  found  it  in 
all  of  the  dozen  or  more  districts  that  I  have  visited.  But 
though  widely  distributed  in  the  colony,  there  are  many 
farms  which  to  all  appearances  are  yet  entirely  free  of  it, 

g2 
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Food  Plants. — The  wide  distribution  of  this  species  is 
largely  due  to  its  ^bility  to  thrive  upon  a  large  number  of 
very  common  ornamental  plants.  In  temperate  climates, 
it  is  a  well  known  greenhouse  pest.  In  warmer  countries, 
it  thrives  out  of  doors,  a;nd  among  fruit  growers  is  chiefly 
noted  for  its  attacks  to  citrus  trees;  while  gardeners  find 
cause  to  complain. of  its  injuries  to  a  wide  variety  of  plants. 
During  the  past  year,  I  have  noticed  it  in  greatest  abun- 
dance on  Abutilon,  Camellia,  Bay,  Pepper  Tree,  Rose, 
Blackwood,  Holly,  Quince,  Guava,  and  Fig,  in  addition  to 
citrus  fruits. 

The  scales  infest  the  foliage  aqd  the  green  bark ;  they 
rarely  spread  onto  the  fruit,  and  are  seldom  found  on  the 
old  wood.  Therefor^,  the  injury  done  to  young  trees  is 
relatively  greater  than  that  done  to  old  stock.  Few  plants 
except  tender  annuals  ever  succomb  to  their  attack,  but 
the  growth  may  be  greatly  retarded. 

Description  and  Habits. — The  male  of  this  species  has 
been  observed  by  few  students.  One  writer  states  that  it 
is  excessively  small,  without  eyes  or  wings,  and  that  it  is 
retained  within  the  body  of  the  female  [see  *'  Insect  Life," 
Vol.  II.,  p.  370] ;  another — Matthew  Cooke — states  that  he 
once  saw  an  excessively  minute  winged  insect,  which  he 
oould  only  imagine  to  be  the  male  of  this  species,  issue 
from  beneath  a  female  which  he  had  imprisoned  for  ex- 
amination. The  females,  then,  are  the  only  scales  which 
<5oncem  practical  fruit  growers.  When  full-grown  these 
Are  about  one-seventh  of  an  inch  in  length  and  one-eleventh 
in  width.  Unlike  the  scale  insects  which  have  previously 
been  considered,  this  one  secretes  no  true  scale  covering ; 
the  apparent  scale  being  the  dilated  dorsal  surface  of  the 
body.  The  colour  varies  vrith  age  from  yellow  in  the 
young  insects  to  what  is  best  described  as  brown  in  the 
adults.  The  appendages  are  conspicuous  in  the  young, 
but  do  not  develop  in  proportion  to  the  body,  and  finally 
become  almost  useless. 

Eggs  have  never  been  observed,  and  the  young  appear 
to  pass  alive  from  the  body  of  the  mother.  As  they 
-emerge,  the   underside  of  the   mother's  body  gradually 
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becomes  ooncave  and  forms  a  shelter  for  them.  Twenty 
to  thirty  or  more  young  may  often  be  counted  beneath  a 
mature  female. 


Tig,  18. — Brown  or  Soft  Scale,  Leeanium  hetperidum,  Lino. 
on  Grange,  natnral  size.     (IVom  U.S.A.  Dept.  Agr.) 


Adolt  females 


The  Brown  Scale  is  more  easily  detected  than  any  other 
of  our  common  scale  insects  by  reason  of  the  abundance  of 
honey-dew  which  it  secretes  and  the  consequent  growth  of 
the  smut-like  fungus.  The  honey-dew  attracts  troops  of  ants, 
and  the  presence  of  these  insects,  in  numbers  on  the  trees, 
is  almost  a  sure  indication  of  the  presence  of  this  scale  or  of 
aphides.  Many  other  scale  insects  exude  honey-dew  in  the 
same  manner,  and  thus  also  attract  ants,  but  the  Brown 
Scale  is  the  only  common  one  on  fruit  trees  in  the  colony, 
with  the  exception  of  the  Australian  Bug.  An  infested 
leaf,  somewhat  coated  with  the  fimgous  growth,  is  illus- 
trated on  the  coloured  plate. 
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The  numbers  of  the  Brown  Scale  fluctuate  with  the 
season  to  a  much  greater  extent  than  the  numbers  of  most 
scale  insects/  especially  those  already  considered  in  this 
report.  Few  living  scales  are  found  during  the  winter,  and 
the  increase,  with  returning, favourable  conditions,  is  very 
rapid.  As  the  smut-like  fungus  remains  on  the  trees 
through  the  interval,  the  diminution  in  numbers  escapes 
general  observation.  The  fluctuation  is  due,  not  alone  to 
climatic  conditions,  bat,  apparently,  to  the  hardening  of 
the  bark  and  foliage  .as  well. 

Enemies. — ^Were  it  not  for  its  host  of  natural  enemies, 
the  Brown  Scale  would  prove  a  serious  pest ;  and  it  is 
probably  owing  to  the  local  scarcity  of  enenjies  that  it  is  so 
injurious  on  some  isolated  farms.  In  the  western  parts 
of  the  colony,  at  least,  parasites  and  predaceous  insects 
which  attack  it  are  plentiful.  If  a  number  of  the  scales 
are  examined,  some  wi^'  be  seen  to  have  a  minute  hole  at 
the  top ;  these  holes  arb  openings  through  which  parasites 
have  escaped  after  having  developed  in  the  body  of  the 
scale  insect.  Two  species  of  these  internal  parasites  have 
been  reared  from  scaliss  found  at  Constantia.  As  a  rule 
the  parasitized  scales  are  not  full,  grown,  and  one  if  not 
both  of  the  parasites  reared  causes  its  host  to  swell  and 
turn  black,  leaving  only  a  narrow  ipargin  oiF  the  former 
colour  of  the  scale.  These  blackened  scales  are  often 
mistaken  by  farmers  for  insects  of  a  distinct  species. 

Another  insect  which  appears  to  do  considerable  execu- 
tion among  scales  of  this  species  is  the  caterpillar  of  a  small 
moth,  the  name  of  which  I  have  not  ascertained.  This  has 
been  observed  at  Cape  Town,  Paarl,  Wellingtoo,  and 
GraaflE-Eeinet.  At  the  latter  place  it  was  noticed  on  a 
number  of  Blackwoods,  and  thousands  of  its  cocoons 
occupied  the  crevices  in  the  trunks  of  the  trees.  The 
caterpillars  live  within  closely  woven  silk  cases  which 
resemble  the  scales  in  form  and  colour.  These  cases  are 
enlarged  as  the  insect  grows  and  serve  as  a  shelter  diuring 
the  pupal  stage.  The  Shining  Black  Lady-bird  is  the 
only  native  species  of  lady-bird  which  I  have  observed 
feeding  on  this  scale. 
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Remedies. — ^The  Brown  Scale  yields  much  more  readily  to 
losecticideB  than  the  Bed  Scale  or  other  of  the  armoured 
scales.  Andy  moreover,  the  scales  are  more  easily  reached 
by  the  spray,  as  they  are  almost  wholly  confined  to  the 
foliage  and  young  growth  of  wood.  Hydrocyanic  acid  gas 
has  proved  a  complete  success ;  all  the  scales  on  infested 
trees  have  been  destroyed  without  injuring  the  pupae  of  the 
predaceoas  lepidopteron  alluded  to  above.  A  number  of 
pupse  have  been  collected  from  trees  which  had  been 
fumigated,  and  in  due  time  moths  emerged  from  all. 
Sesin  wash  has  destroyed  all  of  the  scales  on  small  tree(» 
when  used  at  a  strength  that  failed  to  destroy  over  fifty 
per  cent,  of  the.Bed  Scale  on  trees  sprayed  at  the  same  time. 
Even  common  laundry  soap,  when  used  at  the  rate  of 
one  pound  to  two  and  one-half  gallons  of  \?ater,  is  very 
effectuaL 

Although  the  scales  are  easily  destroyed,  it  is  no  easy 
matter  to  kill  all  that  are  on  a  large  tree  by  the  use  c^ 
insecticidal  washes.  Some  almost  invariably  escape  the 
wetting  and  renew  the  infestation.  This  is  apt  to  be  the 
case  even  when  extreme  care  is  taken  to  have  the  spraying 
thoroughly  done ;  protection  being  afforded  to  the  escaping 
scales  by  a  contortion  of  the  twig,  by  a  dried  leaf  shelter- 
ing them,  or  by  some  similar  means. 


The  Black  Scale. 

{Lecanium  oleoPj  Bern.) 

Name. — The  specific  name  of  this  species  is  derived  from 
the  generic  name  of  the  Olive,  which  tree  is  said  to  be  the 
principal  food  plant  of  the  insect  in  Europe.  The  popular 
name  ^' Black  Sicale"  is  suggested  by  the  colour  ot  the 
mature  scales,  which,  though  not  black,  are  often,  very 
dark.  This  name  has  come  into  common  use  in  the  United 
States  and  in  Australia.  In  this  colony  there  is  a  species 
of  Leeanium  on  the  Eei  Apple  (/l^mac^a^ra)  which  is  more 
deserving  of  the  name  "  Black  Scale",  but,  as  it  does  not 
appear  to  be  common  or  to  occur  on  orchard  trees,  there  is 
no  need  to  re-name  the  present  species.  The  one  on  Kei 
Apple  is  so  little  like  the  '^  Black  Scale"  in  general  appear- 
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ance,  that  there  is  no  likelihood  of  the  two  beoomin^ 
confused. 

Distribution.— The  Black  Scale  has  been  found  in  the 
south  of  Europe,  and  in  various  parts  of  Australia,  New 
Zealand,  North  America,  and  South  Africa.  Plants 
arriying  at  San  Francisco  from  Japan,  and  at  Cape  Town 
from  Brazil  have  been  found  infested  by  it,  so  it  must 
occur  to  some  extent  in  these  countries.  It  has  alsa  been 
seen  at  the  Cape  Town  Docks  on  trees  arriving  from 
Australia  and  from  Natal.  Its  occurrence  in  the  latter 
countly  has  been  verified  by  A,  W.  Cooper. 

Occurrence  and  Food  Plants  in  Cape  Colony. — It  has  been 
found  in  Cape  Town  and  in  several  other  parts  of  the 
Cape  District,  at  Ceres,  and  at  Port  Elizabeth.  At  none 
of  these  places  is  it  causing  much  trouble,  and  complaint 
of  it  has  been  made  at  one  place  only.  About  Cape  Town 
it  occurs  on  White  Jessamine,  Granadilla,  Cape  Gooseberry, 
and  Oleander;  at  Ceres,  on  Quince  and  Oleander;  and  at 
Port  Elizabeth,  on  Oleander  and  two  plants  which  were 
not  recognised.  At  every  place.  Oleander  seems  to  be  the 
normal  food  plant.  Only  once  have  I  seen  it  on  citrus 
trees ;  in  this  case,  it  wto  on  trees  which  had  recently  been 
imported  from  Australia,  and  steps  were  at  once  taJcen  to 
exterminate  it. 

It  has  been  observed  that  this  scale  is  far  more 
destructive  near  the  coast  in  California  than  in  the  drier 
inland  districts,  and  that  immense  numbers  of  the  young 
perish  with  the  extreme  h^at  of  mid-summer.  Therefore, 
it  is  to  be  expected  that  if  the  insect  ever  becomes 
destructive  in  this  colony,  it  will  be  in  the  coast  districts. 
It  cannot  now  be  said  to  be  a  common  species  where  it 
does  occur  in  the  colony,  but  its  scarcity  appears  to  be 
due  to  the  abundance  of  parasites  rather  than  to 
unfavourable  climatic  conditions. 

Food  Plants  Abroad. — ^The  Olive  is  said  to  be  the 
principal  food  plant  in  Europe ;  and  from  it  the  scales  are 
said  to  spread  to  other  plants.  In  California,  Coquillett 
states  that  citrus  trees,  Olive,  and  Apricot  are  very 
subject  to  attack,  but  that  the  scales  are  able  to  sustain 
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themselves  on  a  great  yaifi^ty  of  plants  ;  in  proof  of  which 
he  cites  nearly  three  dozen  plants  on  which  he  has  found 
fnll-grown  specimens.  Comstock  mentions  at  least  a  dozen 
other  plants  among  those  upon  which  he  has  found  it  in 
Oalifomia.  Maskell  mentions  that  various  native  trees  are 
attacked  in.Kew  Zealand  in  addition  to  Camellia  and  other 
plants.  Among  the  plants  other  than  those  already 
speoified  which  are  mentioned  by  Comstock  and  Coquillett 
are  Almond,  Ouava,  Plum,  Fear,  Apple,  and  Eose. 


Ky.    19.— Black    Scale,  Leeanium  oIm,  Bern.      Adult  females    on  Olive, 
natuna  nxe ;  a,  adult  female,  enlarged.    (From  U.S.A.  kJeyt.  Agr,) 

Orange  and  other  citrus  trees  in  some  parts  of  California 
suffer  severely  from  this  pest,  which  on  these  trees  is 
dreaded  almost  as  much  as  the  Bed  Scale.  Apricot  and 
Olive  culture  in  the  coast  counties  of  the  same  state  is  said 
by  Craw  to  have  been  severely  injured  by  it ;  and  the 
same  writer  states  that  the  insect  was  known  at  Nice 
(France)  and  did  considerable  damage  to  Olive  in  that 
locality  as  far  back  as  1743. 
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As  the  type  of  the  insect  found  in  the  colony  is  unknown 
on  any  of  the  f rait  food  plants  to  which  the  insect  is  so 
destructive  in  other  countries,  as  much  care  should  be 
-exercised  to  prevent  the  introduction  of  this  species  from 
abroad  as  Would  be  taken  to  prevent  the  introduction  of  a 
destructive  insect  altogether  new  to  the  country. 

Description  and  Habits. — Like  other  Lecaninas,  the  Black 
Scale  does  not  possess  a  true  scale  which  can  be  separated  . 
from  the  body ;  but  the  dorsal  skin  hardens  with  age  and 
^finally  becomes  quite  firm,  and  as  this  dorsal  skin  then 
resembles  a  scale,  it  is  spoken  of  as  one.  The  full-grown 
insects  are  dark  reddish-brown  in  colour.  The  shape  and 
size  differ  on  difEerent  parts  of  the  same  food  plajit.  On 
the  foliage  and  twigs,  the  insects  are  nearly  hemispherical 
in  form,  though,  as  a  rule,  slightly  longer  than  wide ;  the 
average  length  is  about  one-sixth  of  an  inch.  The  upper 
surface  bears  a  more  or  less  prominent  ridge;  this  is 
crossed  at  right  angles  by  two  ridges  which  are  about  as 
far  distant  from  each  other  as  each  is  from  the  end  nearest 
to  it.  The  longtitudinal  ridge  is  most  pronounced  between 
the  transverse  ridges  so  that  a  capital  JLL  is  thus  formed 
in  the  middle  of  the  back  by  the  three  ridges. 

When  the  scales  occur  on  the  branches  and  large  limbs, 
the  hemisperical  form  is  lost,  the  insects  being  little  raised 
above  the  bark ;  the  circular  outline  is  retained,  bUt  with 
less  tendency  toward  elongation,  some  scales  measuring 
even  slightly  more  in  width  than  in  length.  What  is  lost 
in  height  is  recovered  in  increased  length  and  breadth,  and 
specimens  measuring  up  to  one-third  of  an  inch  are  not 
uncommon  on  the  bark.  The  markings  decrease  in  distinct- 
ness with  the  flattening  of  the  surface  and  become  difficult 
to  trace.  The  surface  of  the  scale  is  not  smooth,  but  is 
covered  with  fine  depressions ;  under  some  circumstances, 
these  depressions  become  filled  with  a  white,  finely  powdered 
substance.  The  scales  seen  on  imported  plants  have  with- 
out exception  been  a  trifle  lighter  in  colour  than  those 
found  on  .trees  grown  in.  the  colony;  these  are  of  ten  sq 
dark  as  to  appear  blackish  unless  closely  examined. 

The  di£Eerence  in  the  form  of  the  scales  in  different 
situations   on  the  odc  plant    i«   interesting.       It   ^eems 
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probable  that  the  natural  tendency  is  toward  the  flattened 
form ;  naturally  a  more  rounded  form  is  assumed  on  the 
twigs  because  of  the  rotundity  of  their  surface.  This  ex- 
planation for  a  rounded  form  will  not  apply  to  the  foliage, 
ior  here  the  surface  is  flat ;  but  can  it  not  be  that  the  con- 
stant motion  of  the  foliage  caused  by  the  wind  checks  the 
tendency  toward  increased  diameter  and  thus  exacts  an 
tipward  growth  ? 

Califomian  observations  indicate  that  there  is  but  one 
annual  generation  of  the  Black  Scale,  and  that  the  develop- 
ment is  very  slow.  The  eggs  are  found  in  greatest  abund- 
ance during  the  first  months  of  summer.  They  are  laid 
beneath  the  body,  which  gradually  shrivels  until  it  becomes 
hardly  recognizable.  The  dorsal  skin,  however,  remains 
intact  and  shelters  the  eggs.  The  number  of  these  is 
enormous.  Coquillett  records  finding  above  2,200  beneath 
<me  scale. 

Copious  quantities  of  honey-dew  are  exuded  by  the 
insects.  This  has  the  usual  e£Eect  of  attracting  ants  to  the 
trees  and  of  supporting  a  growth  of  the  smut-like  fungus. 
The  fruit  of  badly  infested  citrus  trees  in  California  gets 
much  covered  with  the  fungus. 

Enemies. — Internal  parasites  seem  to  be  quite  able  to 
take  care  of  this  scale  where  it  now  occurs  in  the  colony  ; 
l)ut  it  is  unwise  to  assume  that  this  would  continue  to  be 
the  case  were  the  scale  to  become  i established  in  large 
•citrus  orchards.  No  studies  have  been  made  on  the  para- 
sites which  perform  this  valuable  service,  and  I  cannot  say 
whether  or  not  they  are  all  of  one  species.  About  Cape 
Town,  at  least,  an  undescribed  species  olAphycus  keeps  the 
scale  in  check.  Five  of  these  tiny,  four-winged  flies  have 
been  reared  from  a  single  scale,  and  so  common  are  they 
that  hundreds  of  scales  may  be  exaniined  before  finding 
one  which  has  not  been  attacked.  When  fully  developed, 
the  parasites  escape  through  small,  round  holes  which  they 
cut  through  the  scale.  If  scales  thus  perforated  are 
removed  and  examined,  they  will  be  seen  to  contain  a  mass 
of  chaff-like  egg-shells,  among  which,  perhaps,  are  a  few: 
live  eggs  overlooked  by  the  parasites. 

Other  enemies  probably  prey  upon  the  Black  Scale  in 
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the  colony,  but  I  have  not  had  the  opportunity  of  seeing 
any  at  work.  Various  lady-birds  have  been  observed  ta 
feed  upon  it  in  other  countries,  and  also  species  of 
lepidopterous  larvse,  which  in  more  popular  phraseology 
aire  caterpillars ;  also  several  internal  parasites  allied  to  the 
one  found  in  this  colony..  But,  notwithstanding  these 
enemies,  the  scale  is  a  serious  pest  in  California  and  else-* 
where. 

Remedies. — Fumigation  with  hydrocyanic  acid  gas  at  a 
time  when  no  eggs  are  beneath  the  scales  has  become  a 
favourite  remedy  in  California.  It  is  thoroughly  efficacious 
against  the  scales,  but  at  the  strength  used,  it  appears  to 
have  little  effect  upon  the  eggs.  Besin  wash  is  said  to 
destroy  most  of  the  eggs  and  the  yoimg  insects,  while 
many  of  the  adults  escape.  It  is,  then,  an  effectual  remedy 
if  applied  about  the  time  of  the  hatching  of  the  eggs ;. 
several  applications  are  required  to  keep  the  scale  well  in 
check. 

The  application  of  any  remedy  is  not  now  often  needed 
in  this  colony.  The  only  oases  which  have  come  to  my 
notice  where  it  was  desirable  to  apply  remedies  were 
Oleanders  in  private  gardens  ;  these  had  become  more  of 
an  eye-sore  than  an  ornament  from  the  smut-like  fungus- 
which  accompanies  the  scales. 


Australian  Bug. 

{Icerya  purchasi  MaskelL) 

Barnes. — ^Australians  may  not  relish  the  appellation  here 
adopted  for  this  pernicious  pest,  but  it  is  a  name  so  deep 
rooted  at  the  Cape  that  it  will  probably  always  remain  the 
most  familiar  of  the  several  names  by  which  the  insect  is 
called.  "  Dorthesia  "  seems  to  be  the  next  common  name,, 
but  since  it  has  no  significance  with  reference  to  the  insect 
and  perpetuates  an  error  in  the  classification  of  the  insect,, 
it  being  the  old  name  of  another  genus  of  insects  (now 
Orthezia),  its  use  should  not  be  encouraged.  In  American 
and.  Australian  literature,  the  insect  is  generally  referred 
to  as  the  ^'  Cottony  Cushion  Scale."  *' White  Scale"  and 
"  Fluted  Scale  "  are  other  names  used  to  some  extent ;  the^ 
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latter  name  is  a  very  applicable  oae,  but  is  seldom  heard 
in  Cape  Colony. 

/>»/ri&M^».T— Australia  is  generally  conceded  to  be  the 
native,  home  of  the  insect.  From  there,  several  other 
countries  have  imported  it,  either  directly  or  indirectly. 
It  is  now  known  to  occur  in  Tasmania,  New  Zealand, 
Sandwich  Islands,  St.  Helena,  Mauritius,  California,  and 
South  Africa.  In  all  the  countries  where  it  is  known, 
even  in  Australia,  it  has  been  a  dreaded  pest. 

Occurrence  in  Cape  Colony. — The  insect  was  reported  in 
South  Africa  by  Boland  Trimen,  then  Curator  of  the  South 
African  Museum,  in  1877;  it  has  been  known  by  him 
since  1873,  and  was  first  observed  in  the  Botanic  Gardens 
at  Cape  Town.  Gradually  it  extended  its  range  to  nearly 
fdl  parts  of  the  colony  and  neighbouring  states,  everywhere 
proving  destructive,  especially  to  all  Hnds  of  citrus  trees. 
As  in  other  countries,  all  sorts  of  remedial  measures  were 
adopted,  but  none  proved  of  much  value.  The  cultivation 
of  citrus  fruits  and  of  some  of  the  other  favourite  food 
plants  of  the  insect  was  rapidly  becoming  impossible  in  the 
country,  when  natural  checks  appeared  and  stayed  the 
invasion  in  a  manner  unparalleled  in  the  annals  of 
Entomology.  These  natural  checks,  which  are  predaceous 
lady-birds,  are  now  prevalent  in  almost  every  locality 
frequented  by  the  scale,  and  suffice  to  keep  it  reduced  to 
smiJl  numbers.  There  still  remain  many  isolated  farms 
in  different  parts  of  the  colouy  not  yet  reached  by  the 
scale,  and,  consequently,  neither  by  the  enemies  of  the 
scale ;  these  places  have  most  to  fear  from  an  outbreak. 

Food  Plants.— rThe  Australian  Bug  is  .so  nearly  omniv- 
orous that  there  is  no  need  to  enumerate  the  plants  upon 
which  it  has  been  found.  Acacias  are  preferred,  par- 
ticularly the  Blackwood  [Acacia  melanoxylon))  then,  ap- 
parently, the  various  citrus  fruits.  About  Cape  Town  the 
insect  may  at  any  time  be  found  in  at  least  small  numbers 
on  Plumbago. 

Description  and  Habits. — ^Probably  few  other  insects  are 
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60  well  ki^own  to  our  farmers  as  this  one,  but  occasionally 
farmers  are  met  who  have  never  seen  the  insect  and 
would  not  recognise  it  if  they  did  see  it ;  so  no  apology  is 
needed  for  the  short  description  here  given. 

The  adult  female  is  the  most  conspicuous  form.  The 
entire  length  of  the  body,  and  ovisac  is  generally  between 
pne-fif  th  and  one-third  of  an  inch,  but  specimens  measuring 
up  tq  one-half  of  an  inch  are  sometimes  found.  The  body 
is  reddish  arid  more  or  less  covered  with  a  yellow,  meal-like 
secretion,  and  white  threads  of  -wax.  The  ovisac  projects 
behind  the  body,  which  it  often  exceeds  in  length  when 
fully  developed ;  it  is  white  in  colour,  and  is  corrugated 
or  "  fluted  "  in  the  direction  of  the  body.  On  breaking 
through  the  covering,  the  sac  is  seen  to  be  filled  with  oval, 
red  eggs,  embedded  in  a  mass  of  fine  wax  threads 
resembling  cotton  in  appearance. 

The  adult  male  is  not  very  common,  but  may  sometimes 
be  found  where  the  insects  are  abundant.  Its  body  is  red 
and  measures  about  one-eighth  of  an  inch  in  length.  The 
wings  are  smoky-brown  and  longer  than  the  body, 
expanding  to  a  width  of  slightly  more  than  one-fourth  of 
an  inch.  The  antennea  are  long,  slender,  nodular,  and 
hairy. 

The  number  of  eggs  laid  is  variable.  Several  ovisacs 
examined  during  the  past  year  contained  between  400  and 
600.  Eiley  records  a  case  in  which  the  number  of  eggs  in 
the  ovisac  and  body  together  with,  those  that  had  hatched 
at  the  time  of  counting  was  1,135.  The  larvae  hatching 
from  the  eggs  are  tiny,  red  specks,  about  one-twenty-fifth 
of  an  inch  in  length. 

The  development  of  the  insects  varies  greatly  with  the 
food  plant  and  with  the  season.  All  stages  are  usually  to 
be  found  together.  According  to  Kiley,  there  are  probably 
three  annual  generations  in  California. 

The  Australian  Bug  differs  from  most  other  scale  insects 
in  being  active  during  the  greater  part  of  its  life.  The 
newly-hatched  larvce  are.  very  active,  and,  as  a  rule,  seek 
the  twigs  and  foliage.  As  the  adult  stage  approaches, 
both  sexes  generally  migrate  to  the  larger  branches.  The 
male  then  remains  stationary  until  it  becomes  winged ;  but 
the  female  may  still  slowly  crawl  to  new  situations.     This 
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ability  of  the  insect  to  move  about  greatly  increases  the 
chances  of  its  spreading  to  other  trees  or  plants  through 
the  agency  pf  the  wind,  mnning  water,  and  by  flying 
insects  frequenting  infested  trees  as  well  as  birds. 


Fig.  20 — ^AnfitnlUn  Bug,  le^rya  purckati  If  ask.      Adult  females  on  twig^ 
natmal  size.     (From  Miss  Ormend's  <*  South  African  Insects.") 

In  common  with  most  aphides  and  many  scale  insects, 
the  Australian  Bug  exudes  "  honey-dew."  Part  of  this  is 
carried  off  by  ants  which  are  always  in  attendance  on  the 
insects  to-  obtain  this  substance ;  and  the  rest,  falling  on 
the  surfaces  beneath,  furnishes  breeding  grounds  for  the 
black,  smut-like  fungus  which  is  an  invariable  accompani- 
ment of  insects  excreting  honey-dew. 

Enemies. — It  has  been  stated  that  this  insect  proved  very 
destructive  in  the  countries  into  which  it  was  introduciBd. 
The  reasons  for  its  destmctiveness  are  simple.  Its  remark- 
able fecundity,  and  its  ability  to  thrive  upon  a  great  num- 
ber of  plants,  caused  it  to  multiply  quickly;  its  large 
size,  coupled  with  the  fact  that  at  no  time  is  it  immovably 
attached  to  its  food  plant,  favoured  its  spread  by  strong 
winds  and  by  other  outside  agencies ;  but  these  factors  in 
its  multiplication  and  spread  all  hinged  upon  one  other 
condition^  the  immunity  of  the  insect  from  natural  enemies. 
Nature  had  provided  the  insect  with  powers  to  ensure  the 
perpetuation  of  the  species  despite  of  many  enemies,  and 
when  relieved  of  these  enemies  by  being  transported  to 
countries  where  they  did  not  exist,  the  insect  natuitilly 
multiplied  at  a  prodigious  rate,  with  consequent  great 
destmctiveness.  This  condition  of  things  remained  imtil 
natural  checks  were  restored.  In  California,  this  was  done 
by  importing  Vedalia  cardinalis  from  Australia.     In  this 
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oolony,  the  credit  for  restoring;  the  natural  balance  i» 
divided  between  Vedalia  obtainfed  from  California,  through 
the  courtesy  of  the  United  States  Government,  and  another 
lady-bird,  Rodolia  icerycB^  which  appeared  upon  the  scene 
from  no  one  knows  where.  Both  lady-birds  were  widely 
distributed  throughout  the  country  at  about  the  same  time, 
and  so  it  happens  that  many  claim  that  the  Rodolia  did  the 
j?reat  work,  while  an  equal  number  attribute  it  all  to  the 
Yedalia.  SuflSce  it  is,  however,  that  between  the  two  the 
Australian  Bug  was  reduced  to  inconsiderable  numbers 
within  a  very  short  time. 

Their  method  of  attack  explains  the  speedy  work  of 
subjugation.  The  eggs  are  generally  laid  beneath  or  near 
the  ovisac  of  the  Australian  Bug,  and  the  larvBB  on  hatch- 
ing burrow  into  the  ovisac  and  attack  the  eggs ;  thus  in  a 
few.  meals  is  devoured  what  in  a  short  time  would  have 
1)een  a  myriad  of  young  scali^  insects.  The  time  occupied 
hy  a  generation  of  the  Eodolia  is  unknown  to  me.  Coquil- 
lett  found  that  in  the  case  of  Vedalia,  but  thirty-five  days 
was  necessary  from  egg  to  beetle,  and  that  the  females  at 
once  began  to  lay,  probably  averaging  from  15U  to  200 
eggs.  After  devouring  the  eggs,  the  scales  themselves  are 
eaten.  Thus  attacked  ip  the  egg  state  by  voracious  insects 
rivalling  themselves  in  the  capacity  to  multiply,  the 
Australian  Bug  has  lost  its  destructiveness,  seldom 
increasing  sufEciently  to  do  damage  or  even  to  attract 
attention  where  it  once  T^as  so  abundant. 

On  isolated  farms,  and  perhaps  even  in'  small  towns 
where  there  is  littliB* for  the  scale  to  infest, 'it  may  occa- 
sionally happen  that  both  the  scale  and  its  lady-bird  enemy 
become  extinct,  the  former  from  the  attacks  of  the  latter, 
which  in  turn  dies  for  want  of  food.  In  such  a  case  the 
scale  may  spread  and  cause  much  damage  if  again  intro- 
duced ;  but,  fortunately,  the  lady-bird  seldom  exterminates 
the  scale,  simply  keeping  it  reduced  to  uninjurious  num- 
bers. These  numbers,  of  course,  are  subject  to  consider- 
able variation.  Sometimes  a  plant  or  two  may  become 
considerably  infested  before  the  lady-bird  puts  in  its 
appearance,  but  given  a  little  time  it  will  almost  invariably 
come.  Therefore  the  appearance  of  the  scales  on  a  few 
plants  is  no  cause  for  anxiety,  except  on  isolated  farms  or 
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in,  small  towns  where  it  has  hitherto  never  been  known  or 
has  been  entirely  absent  for  a  long  period. 

The  Vedalia  is  not  known  to  attack  any  other  scale 
insect  than  the  Australian  Bug  in  South  Africa ;  and  it  is 
undoubtedly  this  lady-bird,  not  the  Eodolia,  that  now  holds 
the  scale  in  check  in  most  parts  of  the  colony.  During 
the. past  eighteen  months,  I  received  the  Eodolia  but  once 
in  sendings  of  the  scale,  while  the  Vedalia  was  received  a 
great  number  of  times,  and  from  the  Free  State  and  Trans- 
vaal as  well  as  from  many  parts  of  this  colony.  It  should 
be  mentioned,  however,  that  many  persons  confuse  the 
Rodolia  with  the  Shining  Black  Lady-bird,  a  common 
insect  in  various  parts  of  the  country,  and  which  not 
infrequently  is  to  be  found  abundant  among  the  scale  insects. 
At  least  two  other  species  of  lady-birds  attack  the 
Australian  Bug.  One  of  these  was  mentioned  in  my  last 
report  as  Scymnus  sp.y  but  proves  to  be  a  species  of 
Rkizobius.*  The  other  is  the  Six  Spotted  Lady-bird 
(Pharus  sezguitatus).  The  number  destroyed  by  these 
lady-birds  is  insignificant  to  that  destroyed  by  the  Vedalia, 
but  at  times  the  Rhizobius  is  quite  common  in  the  suburbs 
of  Cape  Town. 


Fig.  21. — Australian  Bug,  leery  a  pttrehasi 'M.Ask.  a,  adult  female  from 
beneath,  eolarged ;  antenna,  much  enlarged ;  b,  adult  male,  much  enlarged  ;  th& 
natural  size  is  shown  in  small  figure  to  the  right.  (From  Miss  Ormerod's  '*  South 
African  Insects." 

Another  enemy  to  the  Australian  Bug  is  a  species  of 
Aphis  Lion ;  but  I  have  nowhere  observed  this  insect  to 
occur  in  numbers  sufficient  to  materially  affect  the  increase 
of  the  scale  insects. 

Remedies. — When  the  Australian  Bug  anywhere  in  thia 
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colony  increases  to  an  alarming  degree,  a  few  specimens  of 
either  Yedalia  or  Rodolia  should  be  procured  and  liberated 
on  one  of  the  infested  trees.  The  procurement  of  the  lady- 
birds may  be  attended  with  some  difficulty.  As  has  been 
explained  above  they  are  constantly  present  about  the 
large  towns,  but  so  well  do  they  keep  their  prey  in  subjec- 
tion, that  they  are  never  long  to  be  found  at  any  one  place, 
and  several  hours  or  even  days  may  be  spent  in  searching 
for  them  before  the  requisite  number  is  obtained.  Until 
recently  the  Department  of  Agriculture  continued  to  supply 
applicants  free  of  charge,  but  it  has  become  almost 
impossible  to  do  this,  because  of  the  number  of  applica- 
tions. Now  a  charge  of  ten  shillings  is  made  for  each 
"  colony  "  sent  out.  The  charge  is  made,  not  to  offset  the 
expense  of  finding  the  insects,  but  to  discourage  needless 
applications,  it  having  been  proved  that  the  Yedalia  was 
already  present  at  the  majority  of  the  places  from  which 
the  applications  were  made,  and,  consequently,  that  parties 
really  requiring  the  insects  had  to  wait  while  these  need- 
less applications  were  being  filled.* 

To  hold  the  insects  in  check  while  awaiting  the  lady- 
birds, thorough  application  of  Eesin  Wash  are  of  great 
value.  On  several  occasions  during  the  past  year  when 
lady-birds  could  not  be  immediately  procured,  the  appli- 
cants were  advised  to  spray  with  this  compound,  and 
excellent  results  were  subsequently  reported. 

a 

Mealy  Bugs. 
{Dacti/lopius    spp.) 

Name. — Two  or  more  species  of  Mealy  Bugs  are  found 
in  the  colony,  but  as  the  specific  identity  of  these  has  not 
been  established,  they  will  be  considered  together  under 
the  common  name  given  by  gardeners  to  scale  insects  of 
this  kind.  The  name  is  descriptive  of  their  appearance, 
the  common  species  of  this  genus  being  covered  with  a 
meal-like  powder. 

How  DisseminatecL — Some  species  of  Mealy  Bugs  have 
become  almost  cosmopolitan  pests  by  accompanying  nursery 
stock.     One  species,  presiimably  Dactylopiua  citri^  is  not 

*  See  Agricultural  Journal,  October  15,  1896,  p.  645. 
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infrequently  found  on  young  trees  brought  to  Cape  Tovfn 
from  abroad,  and  a  few  are  geaerally  present  in  ^all 
packages  of  imported  oranges  and  lemons.  Those  found 
on  the  fruit  are  generally  adult  females,  and  almost  in- 
variably they  are  snugly  ensconced  in  the  depression  at 
one  end  or  the  other  of  the  fruit. 

Injuries  Abroad. — Mealy  Bugs  are  notorious  pests  in 
greenhouses  in  temperate  clicnates,  and  in  some  semi- 
tropical  countries  are  destructive  pests  out-of-doors.  A 
common  species  [Dactylopius  citri)  has  been  one  of  the 
worst  enemies  to  the  Orange  in  Italy,  *  and  the  same  one 
has  been  quite  destructive  in  orange  groves  in  some  parts 
of  Florida. 


Fig.  22.— Mealy  Bags,  a,  Dactylop'm^  citri ;  b,  Dactylopius  ionfftspinui :  the 
matural  length  of  the  insects  is  shown  by  the  short  lines  bolow  the  fiirures.  (Prom 
U.S.A.  Dept.  Agr.)  **  ^ 

Food  Plants. — A  wide  variety  of  plants  are  attacked  by 
the  most  common  species  of  the  Mealy  Bugs  at  the  Cape.  § 
Citrus  trees  and  Quavas  suffer  more  severely  than  other 
fruit  trees,  but  it  has  been  only  occasionally  that  badly 
infested  trees  have  been  observed,  and  then  not  more  than 
a  few  at  a  time.  Next  to  these  trees,  the  Fig  seems  most 
subject  to  attack  among  the  fruits.  Among  ornamental 
plants,  the  chief  sufferer  is  the  Qranadilla  {Passiflora 
edulis).     It  is  a  significant  fact  that   this    plant   always 


•  Inseei  Life,  Vol.  I.,  p.  118.  *[§  Probably  the  Daetylopiua  citri  mention  X  above. 
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suffers  most  when  grown  under  the  projecting  eaves  of  a 
roof ;  the  insects  on  such  vines  are  protected  from  rain. 

Description  and  Habits. — The  females  of  the  common 
Species  are  oval  in  outline,  and  when  full-grown  are  about 
one-sixth  of  an  inch  in  length.  They  are  dull  brownish- 
yellow  in  colour  and  covered  with  a  thin  coating  of  white 
meal-like  powder;  this  powder  also  coats  a  number  of 
short  appendages  which  project  from  the  body  all  around. 
The  males  are  very  tiny  creatures,  and  like  other  coccida, 
are  provided  with  a  pair  of  wings.  Two  very  slim 
appendages  which  are  quite  as  long  as  the  rest  of  the  body 
project  from  near  the  end  of  the  abdomen;  these  are 
covered  with  whitish  wax. 

The  eggs  of  some  Mealy  Bugs  hatch  almost  as  soon  as 
they  leave  the  body,  but  our  common  species  lays  its  eggs 
in  a  fluffy  mass  of  cotton-like  threads  at  the  extremity  of 
her  abdomen,  and  often  clusters  of  eggs  are  found  without 
an  accompanying  insect.  The  eggs  in  one  of  these  masses 
number  several  hundred,  the  average  in  four  counted  being 
about  350. 

Mealy  Bugs  avoid  exposed  positions  on  plants,  seeking 
by  preference  the  protection  afforded  by  the  forks  of  the 
stem,  or  by  leaves  which  have  become  curled ;  the  some- 
what elevated  ribs  of  the  leaves  of  Guava  extends  a 
welcome  shelter,  and  the  intertwining  runners  of  the 
Granadilla  afford  choice  nooks.  The  fruit  is  also  an 
attraction.  Oranges  which  hang  after  they  have  ripened 
are  almost  sure  to  become  infested  if  any  of  the  insects  are 
on  the  tree ;  the  portion  of  the  rind  immediately  about  the 
stem  and  the  depression  at  the  opposite  end  are  generally 
the  only  parts  effected. 

The  Mealy  Bugs  exude  more  or  less  honey-dew,  and 
hence,  when  they  are  common  on  a  tree,  they  are  accom- 
panied  by  the  smut-like  fungus. 

Enemies: — For  some  reason  or  other.  Mealy  Bugs  do  not 
appear  to  be  much  of  a  pest  with  us.  If  this  is  due  to  the 
presence  of  natural  enemies,  these  have  escaped  my  notice  \ 
but  I  am  inclined  to  believe  that  the  climate  is  accountable 
for  their  fortunate  unimportance.  However,  it  may  be 
that  in  some  sections  of  the  colony  and  even  in  all  sections 
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in  some  years,  they  are  abundant  and  comparatively 
injurious;  I  am  speaking  from  less  than  two  years' 
experience  in  the  colony. 

Both  the  adults  and  larvee  of  the  Six  Spotted  and  the 
Shining  Black  Lady-birds  have  been  found  to  destroy 
Mealy  Bugs,  and  these  beetles  are  generally  common  on 
badly  infested  trees.  A  small  bird,  probably  Zosterops 
capenstSj  or  a  closely  allied  species,  is  said  to  feed  on  the 
Mealy  Bug  on  Guava  in  the  eastern  part  of  the  colony.* 

Remedies. — Owing  to  the  habit  of  the  Mealy  Bugs  to 
partially  or  wholly  secrete  themselves,  it  is  a  difficult 
matter  to  reach  all  on  a  tree  with  insecticidal  washes. 
Moreover,  the  meal-like  powder  which  covers  their  bodies 
is  impervious  to  light  wettings  with  liquids,  and  the  in- 
sects appear  to  possess  unusual  vitality.  These  facts  make 
it  necessaiy  to  use  strong  insecticides,  and  to  apply  them 
with  great  thoroughness.     Eesin  wash  answers  best. 

On  several  occasions  Mealy  Bugs  have  been  present  on 
citrus  trees  when  I  have  fumigated  these  with  hydrocyanic 
acid  gas,  to  destroy  the  Eed  and  other  scale  insects ;  and 
while  all  the  other  scales  succumbed,  the  Mealy  Bugs 
appeared  none  the  worse  from  the  treatment.  When  fumi- 
gating tender  greenhouse  plants  much  infested  by  them, 
they  survived  exposures  to  this  gas  that  destroyed  the 
foliage  and  young  twigs.  The  gas  is  efficacious  when  used 
somewhat  stronger  than  generally  used  for  orchard  fumi- 
gation, but  the  injury  to  trees  is  too  serious  if  they  are  not 
dormant,  to  make  the  treatment  advisable. 

The  popular  treatment  for  the  Mealy  Bugs  in  green- 
houses is  to^  throw  a  forcible  stream  of  water  against  them, 
and  thus  wash  them  from  the  plants.  Few  of  them  ever 
find  their  way  back,  though  they  are  capable  of  travelling 
some  distance  ;  their  wanderings  are  aimless,  so  if  they 
finally  reach  the  plant  again  it  is  by  mere  chance.  This 
treatment  is  practicable  out  of  doors  if  a  heavy  pressure 
can  be  given  to  the  water.  It  is  by  no'  means  a  complete 
remedy,  especially  in  the  case  of  trees,  since  many  of  the 
insects  and  their  eggs  are  forced  further  into  crevices  with- 
out being  destroyed. 
" ■ — ■  —     ■'■■''  - 

♦  Agricultural  Journal,  Vol.  VIII.   p.  648. 
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APHIDID^   OR  PLANT-LICE. 
General  Characters  and  Habits. 


The  family  of  Plant  Lice,  or  Aphides,  includes  a  large 
number  of  species  of  which  not  a  few  are  pests  of  consider- 
able importance.  All  of  them  are  small  insects ;  probably 
none  of  them  measure  over  one-quarter  of  an  inch  in  length, 
and  the  great  majority  of  them  are  very  much  smaller. 
The  body  is  soft  to  the  touch,  and  usually  more  or  less 
pear-shaped  in  form,  the  hind  part  being  the  wider.  The 
beak  or  proboscis,  through  which  the  insect  imbibes  the 
juices  of  the  plant,  is  thiee- join  ted,  and  is  sometimes  longer 
than  the  body.  Both  compound  and  simple  eyes  are 
generally  present,  and  are  well  developed,  except  in  the 
case  of  some  root-inhabiting  forms.  The  antennae  and  legs 
sire  usually  prominent.  In  many  species,  there  is  a  pair  of 
peculiar  horu-like  bodies  called  cornicles  situated  on  the 
abdomen,  and  from  these  is  discharged  the  «ugary  sub- 
stance known  as  honey-dew,  which  has  already  been 
alluded  to  in  treating  of  scale  insects.  Winged  forms 
occur  in  nearly  all  species  of  plant  lice.  There  are  two 
pairs  of  wings,  the  front  pair  of  which  are  larger  than  the 
hind  pair. 

The  habits  of  plant  lice  are  variable.  Some  live  exclu- 
sively on  the  roots  of  plants ;  others,  only  on  the  parts 
above  ground ;  and  still  others  infest  both  the  roots  and 
stem.  Those  that  live  above  ground  are  generally  partial 
to  the  tender  portions  of  the  plant,  like  the  foliage  or 
blo8soms,  and  young  wood.  Some,  like  the  Woolly  Aphis, 
however,  may  live  on  the  trunk.  Many  species  live  in 
galls  which  they  cause  to  form  on  the  leaves  like  the 
aerial  form  of  the  Grape  Phylloxera ;  and  those  that  live 
on  the  roots  of  plants  may  cause  an  abnormal  growth  in 
these  parts  as  the  root  form  of  the  Grape  Phylloxera  and 
the  Woolly  Aphis. 
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Mode  of    Beproduction. 

The  mede  of  reproduction  in  plant  lice  is  peculiar,  and 
though  some  variations  are  exhibited  among  the  many- 
different  species,  the  following  generalizations  may  be 
made.  As  a  rule,  the  majority  of  the  insects  in  a  colony 
are  wingless  females  which  reproduce  without  the  inter- 
vention of  males.  These  are  known  as  the  wingless  agamic 
form.  In  many  cases,  this  form  gives  birth  to  living  young 
instead  of  laying  eggs,  a  mode  of  reproduction  often  spoken 
of  as  budding.  From  time  to  time  winged  individuals  of 
these  peculiar  females  are  produced ;  these  are  called  the 
winged  agamic  form^  and  their  province  is  to  seek  new 
feeding  grounds.  Their  offspring  are  wingless  agamic 
females.  At  times,  sexual  forms  are  produced ;  of  these, 
the  males  may  or  may  not  have  wings,  but  the  females  are 
supposed  to  be  always  wingless.  After  pairing,  the  true 
female  lays  one  or  more  eggs.  It  is  as  these  eggs  that  the 
insects  usually  pass  the  winter ;  they  give  rise  to  the 
agamic  form  again. 


Fig".  23. — Cabbage  Aphis,  Aph'n  brassicfc  Liun.  A  winged  form  and  a 
TlTiparous  female,  mutm.  enlarged ;  natural  size  shown  by  small  figures.  (From 
U.S.A.  Dept.  Agr.) 

The  Aphides  are  remarkably  prolific.  It  has  been  calcu- 
lated that  a  single  individual  of  some  species  may  be  the 
progenitor  of  many  billions  of  young  even  within  her  life- 
time of  six  weeks  or  less.  Fortunate  it  is,  then,  that 
circumstances  seldom  favour  this  extreme  propagation  of 
the  species;  but  the  sudden  appearance  of  enormous 
numbers  of  some  species,  such  as  the  Rose  Aphis  in  gardens 
and  Woolly  Aphis  on  the  Apple,  is  explained  by  these 
capabilities  to  increase  under  favourable  conditions. 
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How  Aphides  are  Disseminated. 

Aphides  are  disseminated  in  much  the  same  manner  as 
scale  insects.  Foreign  species  are  introduced  on  plants  or 
parts  of  plants,  generally  when  in  the  egg  stage  and 
therefore  when  not  easily  detected,  and  when  once  intro- 
duced they  are  distributed  over  the  country  by  a 
continuation  of  the  same  means. 

The  distribution  locally  is  largely  due  to  the  winged 
forms  of  the  insects  which  may  be  carried  for  long  distances 
with  the  wind.  It  is  generally  agreed  that  the  Phylloxera 
is  spread  in  this  way.  This  distribution  by  the  aid  of  the 
wind  takes  place  far  more  frequently  in  some  species  than 
others,  largely  dependent  upon  the  numbers  in  which  the 
winged  forms  are  produced. 

Injuries  Inflicted. 

The  injuries  inflicted  by  many  species  of  aphides  are  not 
confined  to  those  resulting  from  the  mere  loss  of  sap. 
Abnormal  growths  are  sometimes  set  up  in  the  tissues  of 
the  plant  which  result  in  malformations  varying  with  the 
species  of  aphis  causing  them.  It  may  be  a  curling  and 
crinkling  of  the  foliage,  galls  on  the  leaves,  or  knots  and 
swellings  on  the  roots  and  branches.  Many  species  exude 
considerable  quantities  of  honey-dew  and  thus  indirectly 
injure  the  plants  they  are  on  in  the  same  manner  as  honey «- 
dew  producing  scale  insects. 

The  direct  injuries  are  sometimes  sufficient  to  cause  the 
death  of  the  infested  plant.  Generally,  the  effect  is  less 
serious  but  retardation  of  growth  is  always  the  result. 
Almost  every  farmer  knows  the  set-back  which  the 
Cabbage  Aphis  gives  to  cabbages  and  allied  plants ;  and 
the  dwarfed  condition  of  the  new  growth  of  citrus  trees 
infested  by  the  Orange  Aphis  is  a  familiar  sight. 

Influence  of  Climate  and  Weather. 

The  aphides  show  a  preference  for  temperate  climates 
even  more  decided  than  scale  insects.  Violent  changes  in 
temperature  are  fatal  to  enormous  numbers.     As  a  rule, 
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they  are  most  abundant  in  moist,  sheltered  situations.  Cold 
rains  or  heavy  showers  sometimes  almost  exterminate  those 
on  exposed  plants  ;  and,  indeed,  they  are  so  susceptible  to 
changes  in  the  weather  conditions  which  are  unfavourable 
to  them,  that  they  would  be  insects  of  little  economic 
importance  were  it  not  for  their  equal  capacity  to  respond 
to  favourable  conditions.  Many  species  thrive  well  only 
on  the  new  and  tender  growth  of  their  food  plants,  and 
when  this  growth  hardens  with  the  advancing  season  or 
during  a  dry  spell,  they  become  scarce  until  there  is  a 
change  to  their  advantage. 


Natural  Enemies. 

The  natural  enemies  of  aphides  are  similar  to  those  of 
scale  insects,  many  of  the  predaceous  enemies  of  the  latter 
attacking  aphides  as  well.  The  lady-birds  which  attack 
aphides  in  this  colony  are  more  numerous  as  regards 
species  than  those  which  prey  upon  scale  insects.  The 
most  common  species  is  Chtlofnenes  lunata^  Fabr.  It  is  the 
largest  of  our  predaceous  lady-birds  and  measures  slightly 
more  than  one-fourth  of  an  inch  in  length.  The  ground 
colour  of  the  wing  oases  varies  with  age  from  clear  yellow 
to  clear  red,  and  is  enclosed  by  more  or  less  complete 
patches  by  linear  black  markings.  A  narrow  strip  of  the 
black  margins  the  wing  cases  all  around.  The  Yellow 
Lady- bird  is  a  common  enemy  of  the  species  of  Aphis  on 
Oak.  Aphis-lions  and  Syrphus-fly  larvoe  are  usually 
abundant  among  aphides  and  sometimes  suffice  to  hold 
them  in  check.  The  birds  known  as  White  Eyes  have 
been  noticed  to  peck  among  them  and  are  supposed  to 
devour  a  few.  Internal  parasites  destroy  a  large  number ; 
aphides  infested  by  them  are  generally  recognisable  by  the 
swollen  condition  of  the  body  often  coupled  with  a  change 
in  colour.  After  undergoing  its  transformation  to  a  winged 
insect,  the  parasite  cuts  a  hole  through  the  skin  of  the 
back  and  escapes.  The  dried  skins  of  aphides  perforated 
by  the  holes  made  by  escaping  parasites  are  often  very 
common  among  the  well-known  specirs  which  attacks 
citrus  trees. 
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Bemedies. 


Most  aphides  are  easily  destroyed.  But  many  because 
of  secretive  habits  require  special  treatment,  and  it  may  be 
even  impossible  to  hold  them  in  check  by  direct  measures. 
Moreover,  as  they  are  prodigiously  prolific,  a  plant  may 
become  badly  infested  again  within  a  ^hort  time  if  their 
destruction  is  not  complete. 

Most  aphides  will  succumb  to  water  containing  one 
pound  of  soap  to  four  gallons.  ParaflBne  emulsion,  diluted 
with  15  to  20  parts  of  water  will  accomplish  the  same  re- 
sult, and  being  of  a  more  penetrating  nature,  is  more  cer- 
tain to  be  effective  when  the  insects  are  massed  together 
or  partially  secreted.  Resin  wash  is  excellent  for  the 
purpose,  and  is  efficient  when  diluted  with  double  ttie 
usual  quantity  of  water,  and  in  the  case  of  some  species, 
even  when  diluted  with  three  times  the  usual  quantity. 
The  carbolic  sheep  dips  are  probably  all  effectual,  and  a 
little  experience  will  prove  the  strength  at  which  any 
particular  one  had  best  be  employed.  An  infusion  of 
tobacco  kills  as  well  as  ^ny  insecticide,  but  costs  a  good 
deal  in  this  country ;  one  pound  of  tobacco  is  steeped  in 
one  and  a-balf  gallons  of  water  for  a  day  or  two.  Against 
those  aphides  that  infest  the  terminal  growth  only,  it  is 
often  possible  to  economize  with  the  insecticide  by  bending 
over  the  branches  and  immersing  them  in  the  liquid. 

Root-infesting  aphides  are  difficult  pests  to  contend 
against.  Exposing  the  roots  and  drenching  them  with 
scalding  water  [see  page  112]  is  often  the  best  measure 
when  it  is  economical  to  employ  any.  Digging  gas-lime 
or  tobacco  stems  into  the  soil  above  the  roots  is  recom- 
mended by  many  writers  and  said  to  be  at  least  partially 
effective ;  but  these  substances  are  not  to  be  had  in  most 
portions  of  this  country.  The  use  of  carbon  bisulphide  as 
against  the  Phylloxera  has  also  been  suggested  ;  this,  too^ 
would  prove  an  expensive  remedy,  and  one  which  few 
fruit  growers  would  adopt. 

There  is  one  aphis  {Myzus  persicce)  which  attacks  and 
deforms  peach  leaves,  causing  them  to  curl  and  thus  shelter 
the  aphides  from  insecticides.  This  species  is  present  to  at 
least  a  slight  extent  in  some  portions  of  the  colony.     If 
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it  ever  becomes  a  serious  pest,  it  /nay  be  possible  to  combat 
it  with  poisonous  vapours,  such  for  instance  as  tobacco- 
fumes  generated  beneath  a  tent  after  the  manner  in  which 
citrus  trees  are  treated  for  the  Eed  Scale,  Cheaper  and 
lighter  tents  would  probably  sufficp. 

Woolly  Aphis. 
[Schizoneura  lanigera^  Hausman.) 


Name. — The  popular  name  of  this  insect  in  England  and 
in  many  parts  of  the  colonies  is  "  American  Blight."  In 
this  colony,  the  name  given  in  the  heading  is  almost 
equally  common,  and  I  give  it  the  preference  because  it  is 
somewhat  descriptive  of  the  insect.  A  few  farmers  call  it 
"Blood  Insect"  because  of  the  reddish  stain  w;hich  is 
yielded  when  the  insect  is  crushed.  "  Apple-roct  Plant 
Louse"  and  *' Woolly  Louse"  are  names  used  by  some 
authors. 


Fig.   24. — Woolly  Aphis,  Schitoneura  lanigera,  HaoHin.      iDsects   on  i he- 
hark,  lad  indiyiduals  enlarged.     (From  U.S.A.  JL^ept.  Agr.) 

Distribution, — Many  English  and  Continental  entomolo- 
gists have  claimed  that  this  insect  is  of  American  origin^ 
hence  the  name  "  American  Blight "  that  has  been  alluded 
to ;  while  some  of  the  best  American  entomologists  are 
positive  that  it  was  introduced  into  their  country  from 
Europe.  Whatever  country  may  be  responsible  for  its 
origin,  it  has  been  known  in  Europe  for  over  a  century,, 
and  is  now  found  on  all  the  continents  of  the  world,  and 
wherever  it  has  appeared  it  has  proved  a  pernicious  pest^ 
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Saunder's,  in  his  "Insects  Injurious  to  Fruits,"  states  that 
it  appears  to  thrive  only  in  comparatively  cold  climates, 
but  the  experience  of  this  colony  and  of  Australia  also  will 
not  bear  out  this  statement.  Its  ravages  in  all  countries 
seem  to  have  been  greatest  shortly  after  its  introduction. 
In  the  early  part  of  this  century  it  destroyed  immense 
numbers  of  trees  in  England,  but  at  the  present  day  it  is 
not  regarded  as  a  very  serious  pest.  Likewise  in  America, 
it  is  much  more  injurious  now  on  the  Pacific  slope,  where 
the  orchards  are  comparatively  young,  than  on  the  Atlantic 
sea-board,  where  it  was  a  pest  of  prime  importance  00  to 
75  years  ago. 

Occurrence  in  Cape  Colony. — The  Woolly  Aphis  is  the 
mo:jt  serious  enemy  to  the  Apple  that  we  have,  with,  per- 
haps, the  single  exception  of  the  Codlin  Moth  ;  and  while 
the  latter  insect  is  limited  in  its  occurrence,  the  Woolly- 
Aphis  appears  to  be  common  throughout  the  colony.  More- 
over, the  Codlin  Moth  affects  the  fruit  only,  while  the 
Woolly  Aphis  directly  affects  the  vitality  of  the  tree,  and 
thus  indirectly  affects  the  fruit  as  well  as  the  growth  of 
the  tree  itself.  Most  of  the  complaints  about  the  insect 
which  reach  the  Agricultural  Department  come  from  the 
eastern  parts  of  the  colony,  and  perhaps  these  sections 
suffer  most  from  it. 

Food  Plants;. — The  Woolly  Aphis  is  primarily  an 
Apple  insect.  Buckton,  in  his  "  British  Aphides,"  men- 
tions that  it  has  been  found  on  the  native  crab-apple  in 
America ;  and  Matthew  Cooke  in  his  ''  Injurious  Insects 
of  the  Orchard,  Vineyard,  &c.,"  mentions  it  in  a  list  of 
insects  which  attack  the  Pear.  Eecent  Califomian  horti- 
cultural papers  have  contained  references  to  a  "  Woolly 
Eoot-louse,"  which  has  become  extremely  injurious  to 
young  pear  trees  in  several  localities  in  that  state.  It 
seems  to  be  generally  accepted  that  the  insect  is  identical 
with  the  Woolly  Aphis  of  the  Apple,  but  as  yet  I  have 
seen  no  authoritative  confirmation  of  this  point.  The  only 
instance  in  which  I  have  seen  the  insect  on  Pear  was  in 
the  garden  of  Eev.  Andrew  Murray  at  Graaff-Reinet ; 
here  a  few  of  the  suckers  and  twigs  of  a  large  Easter 
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Benrre  which  grew  in  the  proximity  of  an  infested  apple 
tree  were  slightly  attacked.  Knotty  malformations  like 
those  formed  on  Apple  were  present.  The  roots  of  the 
tree  were  not  examined.  All  varieties  of  Apple  are  not 
equally  susceptible  to  the  attacks  of  the  insect,  and  a  few 
varieties  have  proved  to  be  altogether  exempt. 

Description  and  Habits. — The  insects  are  variable  in 
colonr,  but  are  generally  brownish-black ;  they  are  oval  in 
form,  and  when  fully  developed  measure  from  one-sixteenth 
to  one-tenth  of  an  inch  in  length.  The  adults  exude  large 
quantities  of  a  white,  cotton-like  substance  in  .the  form  of 
long  threads,  the  mass  often  entirely  concealing  the  body  ; 
the  young,  also,  secrete  this  cotton-like  substance,  but  not 
in  such  abundance.  It  is  this  exudation  that  gives  the 
the  insect  its  common  name.  Woolly  Aphis. 

There  is  a  succession  of  generations  throughout  the  year, 
the  young  for  the  most  part  being  produced  alive  and  in 
immense  numbers  from  the  wingless  mothers.  At  times, 
winged  females  are  developed.  This  winged  form  is  not 
very  common,  and  is  most  abundant  at  the  approach  of 
winter.  It  has  been  collected  near  Cape  Town  in  the 
middle  of  March.  In  Europe  and  America  it  is  said  that 
eggs  are  deposited  late  in  the  season,  and  that  it  is  these 
eggs  that  give  rise  to  the  swarms  of  insects  that  appear  in 
the  spring.  It  is  probable  that  this  winter-egg  stage 
occurs  in  this  colony,  but,  as  yet,  it  has  not  been  observed. 
In  the  south-western  part  of  the  colony,  living  insects  may 
be  found  throughout  the  year;  trees  which  were  quite 
white  with  them  were  observed  last  August. 

The  Apple  is  attacked  both  above  and  below  ground  by 
the  Woolly  Aphis.  In  America,  most  complaint  is  made 
of  the  injuries  to  the  roots  of  the  trees,  while  in  Europe, 
the  injuries  above  the  soil  appear  to  be  deemed  of  greater 
severity. 

Places  on  the  branches  that  have  in  any  way  been  bruised 
or  injured  are  especially  liable  to  be  attacked.  This  pre-^ 
ference  is  not  so  noticeable  on  the  roots.  Suckers  from  the 
roots  and  branches,  and  the  collar  of  the  tree,  are  also 
favourite  points  of  attack.  Wherever  they  infest  the  tree, 
their  attacks  cause  an  abnormal  growth  in  the  plant  tissues,. 
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aiid '  wart-like  swellings  of  considerable  size  are  formed. 
The  surface -of  these  is  very  uneven  and  furnishes  numerous 
-cl-evices  in  which  the  insects  may  become  partially  secreted. 
Onth'e  stem  ofthe*  tree,  these  processes  harden;  but  on  the 
roots,  •  perhaps  owing  to.  the  naturally  moist  conditions  of 
these  parts,  they  decay  arid;  thus  may  cause  the  destruction 
of  all  the  surrounding  tissues  to  the  great  additional  injury 
of  the  plant.  -    : 

Unetnies.-Trln  all  the  countries  where  the  Woolly  Aphis 
has  been  knowTi  for  a  long  period,  its  destructiveness  has 
gradually  lessened  owing  to  the  increasing  abundance  of 
natural  enemies.  These  enemies  are  not  the.siame  in  all 
ebuiitries,  but  are  largely  native  parasites  and  predaceous 
insects  which  have  learned  to  prey  upon  it.  The  most 
useful  enemy  at  the  Cape  seems  to  be  the  Shining  Black 
Lady-bird.  This  little  beetle  has  a  wide  distribution  in 
the  colony,  and  in  a  few  orchards  is  said  to  keep  the  aphis 
in  check  without  the  assistance  of  artificial  remedies. 

The  Variegated  Lady-bird  {Thea  variegata^  Fabr.)  is 
also  useful  in  destroying  the  Woolly  Aphis.  This  beetle 
is  about  one-eighth  of  an  inch  in  length.  It  is  yellow  in 
colour  and  marked  with  numerous  black  spots  which  are 
Arranged  in  regular,  rows  on  the  back.  There  are  two  of 
these  spots  on  the  head ;  then  five  in  two  rows  on  the 
thorax ;  and  then  follow,  on  the  wing-cases,  one  row  of 
four  spots,  then  one  of  six,  then  one  of  five,  arid  lastly  one 
of  two.  Those  in  the  row  containing  six  are  largest  of  all 
and  are  longer  than  broad ;  and  the  middle  one  in  the  row 
of  five  is  divided  by  the  suture  between  the  wing-cases. 

The  Yellow  Lady -bird  is  frequently  found  in  colonies  of 
the  Woolly  Aphis,  and  very  likely  feeds  to  some  extent  on 
the  insects.  Occasionally,  spiders  are  seen  to  devour  a  few, 
and  now  and  then  the  larvse  of  a  species  of  Syrphus  fly  are 
seen  to  be  engaged  in  a  similar  manner.  Thede  larvae  taper 
almost  to  a  point  at  the  head  and  are  thick  and  blunt  behind. 
They  are  generally  of  a  greenish  colour,  and.  when  full- 
gfdwn  are  about  three-eighths  of  an  inch  long.  The  hind 
part  of  the  body. remains  almost  stationary,  while  the  fore 
pBXt  lashes  about  ariiong  the  aphides ;  these  become  caught 
upon  the  peculiarly  pointed  mouth-parts  and  are  held  there 
while  being  sucked  dry. 
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Woolly  Aphis,  Schizoneuta  lanigera^  Hausm. 
An  infested  apple  twig. 


Ill 

Preventives. — The  recognised  fact  that  certain  varieties 
of  Apple  were  not  attacked  by  the  Woolly  Aphis  suggested 
the  use   of  these  varieties   for  stock   purposes;   and  in 
Australia,   where   such  "  blight- proof "  stocks  were  first 
employed,  they  are  said  to  have  now  come  into  very  general 
use.     These  stocks  secure  immunity  to  the  roots,  but  not 
to  the  parts  above  the  graft  or  bud.     These  are  just  as 
liable  to  attack  as  if  the  roots  were  not  blight-proof,  but  as 
the  insects  which  infest  the  roots  are  much  more  difficult 
to  contend  against  than  those  on  the  stem,  the  advantage 
of  blight-proof  stocks  is  very  great.     Mr.  Charles  French, 
the  Entomologist  of  Victoria,  in  his  work  entitled  ^'  De- 
structive Insects  of  Victoria,"  writes  as  follows :    "  Before 
the   advent  of  those   excellent   blight-proof  stocks,    the 
*Majetin'  and  ^Northern  Spy,'  it  was  exceedingly  difficult 
to  find,  in  most  orchards,  an  apple  tree  that  was  clean  or 
in  perfect  health ;  now,  with  a  little  care  and  attention,  the 
fruit  grower,  as  a  rule,  may  snap  his  fingers  at  the  ^Ameri- 
can Blight,'  as,  even  if  it  should  appear,  it  can  now  be  kept 
within  reasonable  bounds,  if  not  stamped  out  altogether." 
In  the  younger  colony  of  Western  Australia,  a«?  well,  these 
stocks  are  used  with  excellent  results.     The  Journal  of  the 
Bureau  of  Agriculture   of  that  colony   in  its   issue  for 
February    18th,    1896,    contained     the    report    of    the 
Entomologist  on  a  visit  to  a  certain  section  of  the  colony, 
in     which    the     statement    was    made     with    reference 
to  the  Woolly  Aphis  that,  "owing  to  the  extensive  use  of 
blight-proof  stocks,  the  district  appears  to  be  entirely  free 
of  the  pest." 

The  use  of  blight-proof  stocks  has  been  agitated  by  .the 
Department  for  Agriculture  of  this  colony,  and  young 
trees  on  such  stocks  may  now  be  purchased  of  several 
colonial  nurserymen.  The  supply  of  these  trees  at  present 
available  is,  however,  very  limited.  It  costs  the  nursery- 
men somewhat  more  to  grow  trees  on  these  blight-proof 
stocks  than  on  seedling  stocks,  and,  therefore,  intending 
purchasers  should  be  willing  to  pay  a  higher  charge.  The 
most  common  method  in  vogue  for  securing  blight-proof 
roots  is  to  graft  a  piece  of  blight-proof  branch  on  to  a 
piece  of  blight-proof  root,  and  then  to  later  graft  or  bud 
the  desired  variety  on  to  the  stock  so  produced.      This 
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"  double- working  "  of  stocks  is  comparatively  easy  under 
some  climatic  conditions,  but  is  said  to  be  difficult  in  the 
drier  sections  of  our  colony. 

There  are  a  large  number  of  varieties  which  are  wholly 
or  partly  blight-proof.  A  list  of  these  was  published  in 
the  Agricultural  Journal  for  September  19th,  1896.  The 
Northern  Spy  and  the  Winter  Majetin  are  generally 
acknowledged  to  be  the  best,  Apple  growers  in  this 
colony  have  frequently  remarked  that  a  variety  long  grown 
in  the  colony  and  known  to  them  as  the  "  May  Apple  "  is 
not  susceptible  to  the  attacks  of  the  insect.* 

Hemedies. — The  root-infesting  aphides  are  best  destroyed 
by  thoroughly  drenching  the  infested  parts  with  hot  water 
after  removing  a  few  inches  of  the  surface  soil.  Boiling 
water  will  injure  the  roots,  but  as  the  temperature  of  the 
water  is  considerably  lowered  by  contact  with  the  atmos- 
phere and  soil,  the  roots  are  seldom  injured  even  if  the 
temperature  of  the  water  is  200  degrees  Fahrenheit  when 
it  is  poured  upon  the  ground.  Eesin  wash,  paraffine 
emulsion,  tobacco  water  and  sheep  dip  when  used  in  the 
same  manner  are  more  reliable  as  they  may  kill  the  insects 
by  virtue  of  their  insecticidal  properties  if  their  heat  i& 
insufficient  for  the  purpose.  Unless  the  trees  are  small, 
some  of  the  insects  are  almost  sure  to  escape,  and  sa 
repetitions  of  the  application  are  necessary  from  time  to 
time ;  hence,  unless  it  is  thought  that  extermination  is 
possible,  the  hot  water  treatment  is  the  more  economical. 

The  aphides  are  less  difficult  to  destroy  when  they  infest 
the  exposed  parts  of  the  tree ;  but  owing  to  their  habit  of 
frequenting  crevices  and  wounds  in  the  surface,  often  being 
located  beneath  loose  bark,  it  generally  happens  that  some 
of  the  insects  escape  and  remain  to  ^'increase  and 
multiply."  The  insects  yield  readily  to  insecticides,  and, 
therefore,  success  depends  almost  wholly  upon  the 
thoroughness  of  the  application  of  the  insecticide.  The 
loose  bark  should  be  removed,  and  the  utmost  care  be 
taken  to  wet  every  portion  of  the  surface  which  may  har- 

*  PartioularB  of  blight-proof  Btocks  and  the  method  of  "  double-working"  them 
is  fully  explained  in  the  *'  Manual  of  Fractioal  Orchard  Work,"  by  MacOwan  and 
Pillans,  published  by  the  Department  of  Agriculture. 
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buur  the  pest.  Applying  the  insecticide  with  a  brush  is 
preferable  to  applying  it  with  a  spray  pump  in  most  cases 
as  the  crevices  are  then  treated  with  greater  certainty. 
The  failing  with  most  growers  is  that  they  overlook  small 
clusters  of  the  insects ;  these  small  clusters  become  the 
progenitors  of  large  colonies.  The  appearance  of  the 
insect  in  numbers  leads  the  grower  to  think  that  his  treat- 
ment was  not  effectual  and  that  a  stronger  insecticide  is 
necessary  when  the  chances  are  that  all  that  he  ^^  dressed  " 
were  destroyed. 

Numerous  insecticides  have  been  recommended  for  de- 
stroying the  Woolly  Aphis,  and  owing  to  the  fact,  already 
stated,  that  the  individual  insect  is  easily  destroyed,  most 
of  them  are  more  or  less  effectual ;  but  few  equal  and  none 
are  superior  to  well-made  paraffine  emulsion.  This  may 
be  diluted  to  the  normal  strength  or  used  somewhat 
stronger.  As  it  does  not  require  much  insecticide  to 
brush  ever  the  infested  parts,  the  expense  is  trifling. 

I  once  had  two  small  ^and  badly  infested  trees  covered 
with  tents  and  fumigated  with  hydrocyanic  acid  gas  in  the 
same  manner  as  citrus  trees  are  treated  for  the  destruction 
of  the  Ked  Scale.  All  of  the  aphides  appeared  to  be 
destroyed ;  but  in  a  short  time,  the  lower  parts  of  the 
trunks  became  again  infested  and  in  a  few  months,  the 
insects  were  almost  as  numorous  on  the  branches  as  before 
the  treatment.  If  the  trees  had  be^n  on  blight-proof 
roots,  I  believe  the  insects  would  have  been  extermioated. 

It  is  an  almost  impossible  task  to  thoroughly  clean 
large  trees  which  have  long  been  badly  infested  and  thus 
have  become  covered  with  the  wart-like  excresences, 
especially  if  the  roots  are  attacked.  In  such  a  case  it  is- 
most  economical  to  occasionally  dislodge  the  insects  by 
throwing  a  forcible  stream  of  water  against  them.  It  is  a 
mistake  to  leave  suckers  and  superfluous  growths  on  such 
trees  under  the  impression  that  the  insects  will  seek  these 
parts.  The  immense  numbers  which  are  found  on  such 
growths  are  not  drawn  from  other  parts  of  the  tree.  They 
are  developed  where  they  are  found,  the  sucoulency  of  the 
parts  doubtless  inducing  greater  prolificacy  in  the  insects 
and  sustaining  a  larger  proportion  of  the  young  produced 
than  if  these  were  born  on  harder  and  less  favourable  por- 

I  2 
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tions  of  the  bark.  The  insects  which  develop  unmolested 
in  such  situations  in  time  would  give  rise  to  a  winged 
generation  thus  furnishing  nuclei  for  many  new  colonies. 
If  it  is  proposed  to  plant  young  apple  tre'es  in  the  vicinity 
of  infested  old  trees,  the  cutting  down  of  the  latter  should 
be  considered  seriously  ;  in  many  cases,  it  would  be  policy 
to  remove  them. 

The  introduction  of  this  pernicious  pest  into  nearly  all 
countries  has  been  by  means  of  infested  nursery  stock,  and 
its  subsequent  spread  in  these  countries  has  been  chiefly 
through  the  same  agency.  At  the  present  time,  the  insect 
is  prevalent  in  many  of  our  colonial  nurseries ;  and,  although 
most  of  the  trees  appear  to  be  clean  when  they  leave  the 
nurseries,  many  of  them  bear  a  few  of  the  insects.  These 
may  be  apparent  if  the  trees  are  examined,  but  may  escape 
casual  observation  ;  and  as  it  is  best  to  be  on  the  safe  side 
in  a  climate  in  which  the  insect  may  cause  as  much  trouble 
as  it  does  here,  it  is  a  wise  precaution  to  immerse  dormant 
nursery  stock  for  a  minute  or  two  in  parafline  emulsion 
diluted  to  normal  strength  and  heated  to  a  temperature 
between  130  and  140  degrees.  This  will  destroy  any 
aphides  which  are  present. 

When  a  few  young  trees  are  found  infested  in  an  isolated 
orchard,  no  chance  of  the  insect  spreading  to  the  other 
trees  should  be  permitted.  The  best  plan  would  be  to 
destroy  the  infested  trees  where  they  stand  and  not  to 
replace  them  with  apple  or  pear  trees  within  a  season. 
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PSYLLIDiE  OR  JUilPIXG  PLANT  LICE. 

This  is  a  smaller  family  than  either  the  Scale  Insects  or 
the  Aphides.  In  many  respects,  the  adults  resemble 
aphides  but  may  at  once  be  distinguished  by  their  power 
of  jumping.  They  are  provided  with  two  pairs  of  wings. 
Beproduction  takes  place  in  the  manner  normal  among 
insects  ;  and  the  species  are  ^  as  a  rule,  exceedingly  prolific. 
They  subsist,  as  do  scale  insects  and  aphides,  on  the  juices 


Fig.  25. — Pear  Psylla,  Fsplia  pyriecla.  a,  immatare  form  ;  b^  adult  female 
with  wing«  on  one  side  shown  open,  and  on  the  other  in  their  resting  position ;  both 
figures  are  greatly  enlarged,  the  mature  insect  measuring  but  about  one-tenth  of 
an  inch  in  lengtb.     (Taken  from  figures  by  U.S.A.  Dept.  Agr.) 

of  plants.  Many  of  the  species  exude  honey-dew,  and 
some  cause  malformations  of  the  foliage.  They  are  dis- 
seminated by  the  same  agencies  as  the  insects  previously 
discussed ;  but  as  they  possess  wings,  it  is  reasonable  to 
suppose  that  local  distribution  is  accomplished  with  greater 
rapidity. 

The  Blue  Gum  Louse  {Rhinocola  eucalypti  Maskell),* 
which  is,  apparently,  a  common  insect  in  all  parts  of  South 
Africa  where  the  Blue  Gum  is  grown,  is  a  member  of  this 
family.  This  insect  is  undoubtedly  an  importation  from 
Australia,  and  it  has  been  widely  distributed  on  nursery 

*  Determined  by  £.  A.  Schwane. 
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i3tock.  As  far  as  known  it  infests  only  the  Blue  Gum.  It 
is  almost  wholly  confined  to  the  sessile  foliage  and,  there- 
fore, is  much  more  common  on  young  trees  than  old  ones. 
The  eggs  are  Jaid  in  the  tips  of  the  new  growth. 

The  Pear  Psylla  {Psylla  pyricola)  is,  probably,  the 
most  destructive  member  of  the  family  of  interest  to  fruit- 
growers. Fortunately,  it  is  still  unknown  in  Cape  Colony. 
It  has  found  its  way  to  the  United  States  from  Europe  and 
has  become  extremely  destructive  in  many  large  pear 
orchards.  Its  spread  through  the  country  has  been  proved 
to  be  almost  entirely  due  to  infested  trees  from  nurseries. 
One  instance  is  recorded  of  an  orchard  eleven  years 
planted  and  wholly  free  of  the  pent  being  found  within  half 
a  mile  of  another  orchard  which  had  been  infested  for 
fifteen  years.  Pear  trees  of  all  varieties  and  ages  are  said 
to  be  attacked.  The  presence  of  the  insect  is  indicated  by 
the  black  fungus  which  grows  on  honey- dew,  copious 
quantities  of  this  substance  being  exuded.  As  pear  stocks 
are  imported  from  France,  it  is  not  unlikely  that  this  pest 
will  find  its  way  to  this  colony ;  indeed,  it  is  not  improb- 
able that  it  already  exists  somewhere  in  the  country. 

Citrus  Psylla. 

The  insect  to  which  this  euphonious  name  is  assigned  is 
a  species  of  TriozaJ^  It  was  first  observed  on  some  young 
trees  which  had  been  brought  from  the  eastern  part  of  the 
colony  and  planted  at  Stellenbosch.  Subsequently,  it  has 
been  found  at  several  places  in  the  Midland  districts  but  in 
every  case  thus  far  observed,  the  infestation  is  traceable 
to  one  nursery.  There  it  has  occurred  for  a  number  of 
years,  but  from  where  it  came  originally  and  how  long  it 
has  been  in  this  nursery  are  questions  which  remain 
unanswered. 

Food  Plants. — It  is  known  to  attack  Orange,  Lemon, 
Citron,  Shaddock,  Naartje,  and  Bitter  Seville  Orange,  and 
so  can,  probably,  subsist  upon  any  variety  of  citrus  tree. 
Thus  far,  it  has  not  been  observed  upon  plants  of  any 
other  genus. 

Description  and  Habits. — The  eggs  are  generally 
deposited  along  the  edges  of  expanding  leaves.      These 

*  Detei mined  by  W.  M.  Maskell. 
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eggs  are  yellow  ia  colour  and  oval  in  form,  and  have  a 
short,  stem-like  projection  at  one  end.  The  young  larvae 
crawl  on  to  the  under  surface  of  the  leaf  and  settle  ;  and 
it  appears  that  wherever  oue  settles  and  begins  to  draw 
nourishment  from  the  leaf,  a  pit-like  depression  slowly 
forms.     The  young  insects  fit  nicely  into  these  depressions 


FiK-  26. — Twig  from  lemon  tree  showing  leaves  distorted  by  the  CitruB 
Psylla. 

and  are  not  especially  conspicuous.  They  are  pale  yellow 
and  bear  a  superficial  resemblance  to  the  young  of  the 
Brown  Scale,  but  can  at  once  be  distinguished  by  the 
presence  of  a  short  and  delicate  fringe  about  the  body. 
This  fringe  is  composed  of  a  great  number  of  straight, 
white,  waxen  filaments  of  equal  length.    The  eyes  are  red- 


118 

dish  and  quite  large ;  they  are  easily  seen  through  a  low 
power  magnifying  glass,  as  are  also  two  slightly  larger, 
widely  separated,  brownish  spots  on  the  abdomen.  During 
this  stage,  the  insects  are  capable  of  moving  about  but, 
apparently,  do  not  often  choose  to  do  so.  Finally,  these 
scale -like  bodies  develop  into  winged  insects.  These 
winged  insects  are  very  active,  both  at  jumping  and  flying. 
When  settled,  they  look,  to  the  unaided  eye,  very  much 
like  ordinary  plant  lice. 

The  young  growth  of  the  plant  is  the  only  part  attacked 
by  this  insect.  The  pits  or  depressions  which  they  cause 
are  conspicuous,  and  form  a  good  index  to  their  attack. 
These  pits  are  sometimes  found  somewhat  removed  from 
the  terminal  growth,  where  they  are  also  present ;  the  pits 
on  the  older  leaves,  however,  contain  no  insects.  Pre- 
sumably the  pits  on  the  older  growth  were  formed  and 
inhabited  when  these  leaves  were  terminal,  and  the  insects, 
emerging  from  these  pits,  swarmed  to  the  younger  growth 
which  by  this  time  was  separated  from  the  pitted  leaves  by 
several  perfect  leaves. 

Injuries^  Remedies^  and  Enemies. — The  injury  caused  by 
this  insect,  aside  from  some  interference  with  the  respira- 
tory functions  of  the  foliage  caused  by  the  pit-formations, 
does  not  appear  to  be  greater  than  what  would  be  caused 
by  the  attack  of  the  species  of  aphis  common  to  citrus 
trees.  There  appears  to  be  no  exudation  of  honey-dew, 
and,  consequently,  no  growth  of  the  soot-like  fungus  due 
to  its  presence.  All  things  considered,  this  does  not 
appear  to  be  a  dangerous  pest ;  but  still  its  presence  is 
undesirable,  and  it  retards  the  growth  of  the  trees.  There- 
fore, infested  trees  should  be  cleansed  before  they  are 
planted,  or  better  yet,  should  not  be  planted  at  all.  It  is 
said,  by  the  nurserymen  on  whose  promises  it  occurs,  to 
yield  readily  to  tobacco  infusion  or  paraffine  emulsion ;  but 
the  surest  way  of  eradicating  it  is  to  keep  the  pitted  leaves 
and  infested  terminals  picked  from  the  trees. 

The  only  natural  enemy  which  has  been  noticed  to  prey 
upon  it  is  the  larva  of  a  Syrphus  fly.  A  number  of  these 
were  once  present  on  some  infested  leaves  mailed  to  me  for 
examination,  and  on  the  way  they  had  devoured  nearly  all 
of  the  psyllids. 


119 


ACARINA    OR    MITES. 

The  mites  are  distinguished  from  insects  and  other  allied 
forms  of  life  by  having  the  abdomen  fused  directly  to  the 
thorax  in  all  stages,  and  in  lacking  segmentation  in  this 
part  of  the  body.  Most  of  the  species  are  very  small ; 
but  some  of  the  Ticks  and  Harvest  Mites  become  a  third  of 
an  inch  or  more  in  length.  Prolificacy  is  a  rule  in  the 
family.  The  food  habits  vary  widely.  Some  are  parasitic 
on  animals,  as  the  Ticks.  Some  are  parasitic  on  insects : 
familiar  examples  are  the  tiny,  red  mites  often  found 
attached  to  the  wings  of  locusts,  and  also  those  found  on 
the  Calandra  of  the  Vine.  Some  are  found  in  food  pro- 
ducts, like  the  Cheese  Mites,  and  those  so  common  od  dried 
fruits,  especially  imported  prunes  and  figs.  Many  are 
found  in  decaying  wood  and  other  vegetable  matter,  and 
still  others  attack  living  plants. 

It  is  a  few  of  the  last  class  that  are  to  be  discussed. 
The  first,  the  Eed  Spider,  belongs  to  a  section  called  Spin- 
ning Mites,  from  the  fact  that  its  members  shelter  them- 
selves with  a  fine  web  of  silk.  The  second,  the  Bryobra 
Mite,  belongs  to  a  section  called  Harvest  Mites.  Little  is 
known  of  the  majority  of  Harvest  Mites,  but  they  have 
very  diverse  habits.  Two  members  of  the  section  are 
probably  familiar  to  most  colonists;  these  are  the  mite 
which  is  found  attached  to  locusts,  and  the  comparatively 
large,  velvety,  bright  red  creature  that  swarms  on  the 
Karroo  veld  after  rains.  The  third  and  last  is  the  Pear 
Leaf  Blister  Mite.  This  belongs  to  a  group  called  Gall 
Mites.  They  are  extremely  minute,  and  differ  from  other 
mites  in  possessing  but  two  pairs  of  legs.  Other  kinds 
have  three  pairs  when  hatched,  and  four  pairs  in  later 
stages.  Some  species  of  Gall  Mites  live  in  the  buds  of 
plants  and  cause  considerable  damage ;  others,  like  the  one 
to  be  considered,  live  in  gall-like  swellings  which  they 
cause  to  form  on  the  foliage. 
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Bed    Spider. 
[TetranychuB  sp.) 

Name. — "Red  Spider"  is  the  popular  name  among 
gardeners  for  the  tiny,  reddish  mites  which  swarm  on  the 
surfaces  of  leaves  of  various  plants.  A  number  of  species 
have  been  described.  I  am  not  positive  that  all  those 
which  occur  in  the  colony  are  of  one  species  or  whether  or 
not  they  are  identical  with  any  described  species ;  "but  I 
suspect  that  in  most  cases  at  least,  they  are  identical  with 
the  Common  Eed  Spider  {Tetranychua  telartus  Linn.)  of 
other  countries. 

Distribution^  Food  Plants^  and  Injuries. — Red  Spiders 
seem  to  be  known  in  all  parts  of  the  world.  They  thrive 
best  in  warm,  dry  situations,  and,  consequently,  they  are 
common  greenhouse  pests,  and  are  destructive  in  warm, 
dry  climates.  Sudden  changes  in  temperature  and  heavy 
rains  are  fatal  to  large  numbers.  It  is  recorded  that  the 
common  species  (  T.  telarius)  has  become  extremely  abun- 
dant and  injurious  in  parts  of  Chile,  but  that  it  is  unknown 
in  the  southern  sections  of  the  country  where  rains  are 
frequent.* 

Matthew  Cooke  states  that  the  same  pest  has  spread  to 
an  alarming  extent  in  Califomian  orchards,  aijd  that 
nearly  all  deciduous  fruits  andalsocitrusfruits  are  attacked. f 
The  same  species  is  reported  to  seriously  injure  fruit  trees 
in  the  drier  portions  of  Victoria,  and  what  may  be  ihe 
same  is  pronounced  a  pest  in  Queensland. 

Only  local  leports  of  damage  to  fruit  trees  by  the  Eed 
Spider  have  reached  me  during  the  past  year,  and  I  cannot 
say  how  widely  it  is  spread  in  the  colony,  or  whether  or 
not  it  occasions  much  damage  to  fruit  trees  where  it  does 
occur.  It  is  common  in  the  vicinity  of  Cape  Town  on 
fruit  trees,  particularly  on  the  Plum.  Melons,  Beans  and 
other  vegetables,  and  Cape  Gooseberry  (Physalis  peruviana) 
suffer  more  severely ;  in   fact,  the  latter  plant  is  much 


♦  Insect  Life,  Vol  1.,  p.  156. 
t  Injurious  Injects  of  Orchard,  Vineyard,  &c.,  p.  254. 
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injured,  not  only  about  Cape  Town  but  in  other  parts  of 
the  Western  Province,  and  also  in  the  eastern  parts  of  the 
colony, 

Mr.  W.  G.  Alston  is  authority  for  the  statement  that 
the  Ked  Spider  appeared  on  Melons  at  Van  Wyk's  Vley 
(Carnarvon)  in  1895,  and  that  it  shortly  afterward  was 
noticed  to  have  spread  to  the  veld ;  the  bush  called  the 
"  Drei-doorn  "  suffered  the  most  severely.  The  mites  did 
not  appear  on  the  same  ground  during  the  following 
season,  but  infested  patches  of  the  veld  an  acre  or  less  in 
extent  were  found  some  distance  to  the  south. 


Fig.   27.— Red    Spider,    Tetronychu»   telariua  Linn,      a,  adult  male;    b^ 
immature  mite;  both  figures  greatly  enlarged.     (From  Murray's  "  Aptera.**) 

Description  and  Habits. — Full-grown  mites  from  the 
Cape  Gooseberry  measure  one-sixtieth  of  an  inch  in 
length.  As  far  as  I  have  observed  the  colour  is  red  but 
variable  in  tint  and  intensity.  In  other  countries,  the 
common  Eed  Spider  is  described  as  very  variable,  in  colour 
and  sometimes  inclining  to  green.  Some  of  the  eggs  on 
the  Cape  Gooseberry  are  almost  colourless,  while  many  are 
red;  the  difference  is  probably  due  to  difference  in 
■development. 

The  web  of  silk  spun  by  the  spiders  on  the  Drei-doorn 
bush  is  said  to  glisten  in  the  sunlight  and  to  be  thus  made 
visible  from  the  distance  of  a  mile. 
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These  mites  are  provided  with  pointed  mandibles 
which  they  use  for  cutting  into  the  surface  of  the  leaves  ; 
they  then  suck  the  juices  through  these  wounds.  (Murray.) 

Enemies. — A  small  black  lady -bird  is  said  to  attack  the 
Ked  Spider  at  Van  Wyk's  Vley.  Other  species  of  lady- 
birds which  attack  it  have  been  observed  in  various  parts 
of  the  world,  but  lady-birds  do  not  seem  to  be  very  for- 
midable enemies  to  it.  Murray  states  that  the  larvsB 
of  lace-winged  flies  devour  them  in  great  numbers.* 
Drenching  rains  are  the  great  check.  A  heavy  summer 
shower  will  destroy  them  by  myriads. 

Remedies.  —The  Eed  Spider  is  a  difficult  pest  to  deal 
with  out-of-doors  when  it  badly  infests  plants  ;  not  that  it 
possesses  unusual  vitality,  but  that  it  multiplies  with  such 
great  rapidity  under  favouiable  weather  conditions  that  it 
maintains  its  hold  on  the  plant.  The  fine  web  of  silk 
doubtless  shelters  many  from  insecticides  even  when  these 
are  carefully  applied.  Sulphur  is  generally  regarded  as 
being  particalarly  efficacious,  and  is  used  in  a  variety  of 
forms.  Sometimes  it  is  simply  dusted  over  the  infested 
trees,  but  is,  perhaps,  more  frequently  applied  in  a  dissolved 
form  by  means  of  a  spray  pump.  An  allied  mite  {T.  6- 
maculatus  Eiley)  which  attacks  citrus  trees  in  Florida,  is 
combated  to  some  extent  by  a  compound  made  of  caustic 
soda  and  sulphur.  Several  parties  have  promised  to 
experiment  with  this  against  our  Eed  Spider,  but  as  yet  I 
have  received  no  report  of  its  use.  The  directions  for 
making  this  compound  are  given  on  page  134. 

Paraffine  emulsion  destroys  any  with  which  it  comes  in 
contact,  and  to  a  lesser  extent  soap  solutions  are  valuable. 
But  owing  to  the  spiders  being  present  in  such  enormous 
numbers,  and  on  the  underside  of  the  foliage  which  is 
much  more  difficult  to  thoroughly  spray  than  the  upper 
surface,  enough  escape  to  make  repeated  applications  of 
the  insecticide  necessary  to  keep  them  in  check.  I  know 
of  no  one  who  has  been  successful  in  battling  with  them 
on  the  Cape  Gooseberry,  with  any  substance.     The  foliage 

*  Economic  Entomology,  Aptera,  p.  100. 
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of  this  plant  is  covered  with  a  hirsute  growth,  and  hangs 
in  a  manner  which  makes  perfect  under-spraying  prac- 
tically impossible.  The  same  obstacles  are  presented  by 
melon  vines.  It  is  highly  probable  that  fumigation  with 
the  fumes  of  carbon  bisulphide  would  destroy  the  insects 
without  injury  to  the  plants,  and  that  this  treatment  could 
be  economically  carried  out  on  the  Cape  Gooseberry,  as  the 
fruit  of  this  plant  is  in  good  demand  at  paying  prices. 
Hydrocyanic  acid  gas  would  probably  prove  less  valuable 
for  the  purpose. 

Bryobia  Mite. 
{Bryohia  sp.) 

Name. — The  specific  identity  of  this  mite  has  not  yet 
been  established,  but  there  is  great  probability  of  its  being 
Bryobia  pratensis  Gannan.  If  it  is  not  this  species  it  is  a 
closely  allied  one ;  the  chief  distinction  is  one  of  dimen- 
sions, the  specimens  of  the  present  species  which  I  have 
preserved  not  being  over  two-thirds  the  given  length  of 
B.  pratensis ;  but,  not  unlikely,  these  specimens  are  under- 
sized, a  supposition  in  part  Cdnfirmed  by  the  eggs 
measuring  precisely  the  same  as  those  of  the  named  species. 

Occurrence  in  Cape  Colony. — Specimens  of  this  mite 
have  been  sent  to  me  from  various  places  in  the  Cape  and 
adjacent  districts,  from  Oudtshoorn,  GraafiE-Reinet,  and 
from  Ficksburg  (O.P.S.).  As  these  places  are  widely 
separated,  it  is  expected  that  the  mite  occurs  in  many  other 
districts  as  well. 

Distribution  of  Species  of  Bryobia. — Species  of  Bryobia^ 
of  similar  habits  to  our  own,  occur  in  Europe.  The  species 
mentioned  above,  B.  pratensis^  is  recorded  to  occur  in 
widely  separated  sections  of  the  United  States,  both  East 
and  West.  There  it  has  become  known  as  the  Clover  Mite, 
from  its  ravages  on  this  important  fodder  crop.  One 
species  is  recorded  in  Queensland,  one  in  I^ew  Zealand, 
and  one  in  Victoria ;  the  latter  is  referred  to  under  the 
name  of  a  European  species,  B.  speciosa.    And  in  the  New 
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South  Wales  Agricultural  Gazette  for  September,  1896,  is 
a  note  on  a  species  of  mite,  apparently  common  in  that 
colony,  that  evidently  refers  to  a  species  of  this  genns. 
The  habits  of  the  species  of  Bryobia  are  such  that  they  are 
undoubtedly  distributed  on  nursery  stock,  and  there  is 


Fig.  28. — Bryobia  Mite,  Bryobia  praientit  Oarman.      Adult  mite,  greatly 
magnified.    (Bedrawn  from  '<  Insect  Life.") 

some  reason  for  suspecting  that  the  species  common  in 
several  countries  are  identical. 

Food  Plants. — All  of  the  specimens  received  at^  this 
office  have  been  on  Pear  or  Plum.  In  the  United  States, 
the  Clover  Mite  is  found  on  a  great  variety  of  plants, 
including  Apple,  Pear,  Peach,  Almond,  Plum  and  Prune 
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among  the  fruits.  In  New  Zealand,  Apple  is  mentioned 
as  the  food  plant ;  in  Yictoria,  the  stone-fruits  and  Apple ; 
in  Queensland,  the  Peach  and  the  Grape. 

Description  and  Habits. — The  mites  superficially  resemble 
the  Eed  Spider,  but  are  fully  twice  the  size  ;  still,  they  are 
appreciable  to  the  unaided  eye  only  as  tiny,  red- coloured 
specks.  When  magnified,  four  pairs  of  long  legs  are  seen 
which  explain  the  activity  of  the  speck ;  the  first  of  the 
four  pairs  is  considerably  longer,  and  the  other  three  are 
somewhat  shorter  than  the  body. 

The  eggs  are  large  in  proportion  to  the  adult.  They  are 
bright  red  in  colour  and  almost  spherical  in  form.  It  takes 
125  of  them  placed  end  to  end  to  measure  one  inch.  They 
are  deposited  in  the  fine  creases  of  the  bark  on  the  young 
twigs  and  at  the  forks  of  the  young  shoots  by  preference, 
but  are  often  to  be  found  all  along  the  under  side  of  the 
branches  and  on  the  trunk,  sometimes  in  such  extreme 
abundance  as  to  give  these  parts  a  distinctly  reddish  hue. 
Although  usually  placed  singly,  thoy  may  be  in  two  or 
more  layers  when  they  are  abundant.  When  the  young 
hatch,  it  is  seen  that  the  egg  shells  are  whitish.  Generally, 
large  numbers  of  living  mites  may  be  found  among  the 
eggs  during  the  winter. 

The  food  habits  resemble  those  of  the  Eed  Spider.  The 
lower  surface  of  the  leaves  are  infested  and  the  plant 
juices  extracted  through  lacerations  made  in  the  sui^ace. 
The  leaves  become  mottled  in  appearance  and  drop  pre- 
maturely when  badly  infested. 

Injuries. — No  cases  of  more  than  a  few  much-infested 
trees  at  any  one  farm  have  come  under  my  observation ; 
some  correspondents,  however,  write  as  though  many  of 
their  trees  suffered  great  injury. 

Clover  and  certain  grasses  are  said  to  sometimes  suffer 
very  severely  in  some  sections  of  the  United  States  from 
B.  pratensis  ;  the  foliage  turns  yellow  and  the  plants  cease 
to  grow.  From  the  reports  published  in  some  of  the  rural 
papers  of  the  western  states,  it  is  inferred  that  much 
damage  is  there  occasioned  to  many  pear,  peach  and  plum 
trees ;  though  on  the  whole  the  impression  is  left  that  it  is 
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one  of  the  minor  pests  of  the  orchard.  An  American 
entomologist,  after  a  visit  to  Victoria  (Australia),  wrote 
that  *'  What  is  known  as  the  Bryobia  Mite  (B.  speeiosa) 
is  quite  injurious  to  stone-fruit  trees,  and  also  to  the  apple 
tree," 

Remedies. — The  Bryobia  Mite  can  best  be  combated 
duriug  the  winter.  If  left  unmolested  until  the  leaves 
unfold,  it  will  probably  cause  a  large  proportion  of  its 
injuries  before  it  can  be  checked.  One  tree  which  was  very 
much  coated  with  eggs  during  the  past  winter  was  given  a 
thorough  spraying  with  lime-sulphur-salt  wash.  None  of 
the  eggs  hatched  so  it  is  inferred  that  the  insecticide  was 
successful  in  destroying  them.  Either  paraffine  emulsion 
or  resin  wash  will  destroy  the  mites,  and  perhaps  the 
former  will  penetrate  and  destroy  the  eggs.  Probably  the 
soda-sulphur  wash  would,  also,  destroy  the  mites. 

One  correspondent,  at  my  suggestion,  dusted  badly 
infested  trees  with  sulphur,  and  subsequently  reported 
that  while  the  trees  appeared  to  have  been  benefited  by 
the  treatment,  great  numbers  of  the  mites  survived.  In 
this  case,  the  sulphur  was  applied  when  the  trees  were 
dry. 

It  seems  probable  that  heavy  rains  annihilate  almost 
every  one  of  the  mites  on  badly  infested  trees.  During  last 
spring,  two  plum  trees  were  found  almost  smothered  with 
the  mites,  and  it  looked  at  the  time  as  if  all  of  the  foliage 
would  be  destroyed,  some  of  it  already  having  fallen  ;  but 
on  visiting  the  tree  a  few  weeks  later  and  after  a  heavy 
fall  of  rain,  I  was  surprised  to  find  that  nearly  every  mite 
had  vanished.  If  the  mites  are  really  so  susceptible  to  a 
thorough  drenching,  a  few  heavy  sprayings  with  clear 
water  might  answer  as  well  as  the  application  of  an 
insecticide. 

Pear  Leap  Blister  Mite. 
{Phytoptus  pyri^  Scheuten.) 

Distribution  and  Food  Plant — This  mite  is  said  to  be 
common  in  European  countries.  It  is  now  found  in  many 
parts  of  the  United  States  and  Canada,  and  in  several  of 
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the  Australian  colonies.     The  indications  are  that  it  has 
spread  from  Europe  on  nursery  stock. 

It  is  believed  to  attack  all  varieties  oi  Pear,  but  that  it 
will  attack  any  other  plant  appears  doubtful. 

Occurrence  in  Cape  Colony.-  It  has  been  found  at  a 
number  of  places  in  the  Western  Province  of  the  colony, 
including  two  or  three  nurseries.  In  all  cases  thus  far 
observed,  only  young  or  newly  grafted  old  trees  have  been 
infested,  which  would  seem  to  indicate  that  it  is  a  pest  of 
recent  introduction.  The  mites  hibernate  in  the  buds  and 
hence  are  easily  transferred  to  other  trees  by  grafting  or 
budding.  In  this  way,  a  whole  nursery  of  young  Pears- 
might  be  infected  from  a  few  trees. 


Fig.  29.— Pear  Leaf  Blister  Mite,  Phytoptus  pyri^  Scheuten.  a,  leaf,  show- 
ing blisters;  6,  sinffle  blister  from  beneath  ;  r,  Fection  throusfh  a  blister,  showing 
^Sg^'     («  *Ji<i  *»  onginal ;  r,  redrawn  from  Cornell  Bulletin,  61.) 

It  is  not  known,  definitely,  that  it  occurs  in  the  eastern 
parts  of  the  colony  ;  but  some  of  the  infested  young  trees 
found  in  the  Western  Province  are  said  to  have  come  from 
an  Eastern  Province  nursery. 

[G.  45— '97.J  K 
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Description  and  Habits. — The  effect  of  the  presence  of 
the  mites  is  much  more  apparent  than  the  mites,  them- 
selves, for  they  are  hardly  discernible  with  the  unaided 
eye.  These  effects  are  blister-like  swellings  of  the 
portions  of  the  leaves  infested  by  them.  The  leaves  are 
attacked  while  yet  in  the  bud,  and  some  of  the  blisters 
appear  with  the  leaves.  At  first,  these  blisters  are  reddish 
in  colour  and  most  noticeable  on  the  upper  surface  of  the 
leaf.  Later,  the  reddish  colour  fades  away  and  the  blister 
passes  through  different  shades  of  green  and  gradually 
becomes  brownish  or  black.  The  blisters  are  not  very 
regular  in  outline  but,  generally,  are  as  long  as  broad. 
They  vary  in  size  with  a  diameter  of  less  than  one-eighth 
of  an  inch.  Sometimes  a  number  of  blisters  become 
coalesced.  The  mites  may  be  found  within  the  tissues  of 
I  he  blister,  and  a  small  entrance  hole  is  present  near  the 
middle  on  the  lower  surface  of  the  leaf.  The  changes  in 
the  colour  of  the  blisters  is  due  to  the  disintegration  of  the 
underlying  tissues. 

It  takes  about  forty  of  the  mites  placed  end  to  end  to 
€over  a  line  one-quarter  of  an  inch  in  length,  and  they  are 
not  over  one-fourth  as  broad  as  long.  They  have  but  two 
pairs  of  legs  and  these  are  situated  at  the  fore  end  of  the 
body.  It  is  said  on  good  authority  that  the  mites  instinct- 
ively migrate  from  the  leaves  as  soon  as  these  become  dry, 
and  then  secrete  themselves  beneath  the  scales  of  the  buds 
which  are  to  expand  the  following  season. 

Injuries. — The  blisters  interfere  with  the  respiratory  and 
assimilative  functions  of  the  foliage,  and  this  interference 
must  result  in  a  serious  diminution  of  the  nourishment 
which  would  normally  be  accumulated  in  the  buds  when 
the  blisters  occupy  the  greater  part  of  the  surface  as  they 
frequently  do.  Leaves  very  much  affected  may  drop  long 
before  the  natural  time. 

Remedies. — Sulphur  has  been  recommended  as  a  remedy 
for  this  mite  in  Pacific  Coast  horticultural  journals,  but 
owing  to  the  fact  that  the  mites  live  and  breed  within  the 
tissues  of  the  leaves  and  migrate  to  the  buds  and  are  there 
secreted  during  the  dormant  season,  it  seems  improbable 
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that  sulphur  can  prove  efficacious  in  destroying  them 
when  applied  in  a  powdered  form  to  the  foliage  as  is 
suggested.  At  my  request,  a  few  infested  trees  were 
thoroughly  dusted  with  sulphur  late  last  summer,  and  this 
spring,  the  blisters  on  the  foliage  were  quite  as  numerous 
as  they  were  last  season.  Experiments  conducted  at  the 
Cornell  Experiment  Station  of  New  York  proved  that  a 
single  application  of  paraffine  emulsion  diluted  with  five 
to  seven  parts  of  water  destroyed  nearly  all  of  the  hibernat- 
ing mites.  An  attempt  to  duplicate  these  experiments  is 
reported  on  page  12;  the  indications  are  that  the  treatment 
found  efficient  in  New  York  is  successful  here,  but  further 
tests  are  needed  to  remove  slight  doubts. 


Fig.  30. — Pear  Leaf  Bli-ter  Mite,  Phytoptu*  pyri,  Scheuten      Adult  mite, 
greatly  mag^nified.     (B^i^Awn  from  Cornell  Bulletin,  61.) 

A  number  of  trees  which  were  last  year  affected  by  the 
mites  were  sprayed  during  the  dormant  season  with  lime- 
sulphur-salt  wash  and  no  blisters  appeared  this  spring  on 
the  sprayed  trees,  while  un sprayed  surrounding  trees  are 
somewhat  attacked. 
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DETAILS  OF  REMEDIES. 

Speoitic  mention  of  the  remedies  suggested  for  the  differ- 
ent pests  which  have  been  considered  have  been  given  in 
the  text,  but  the  directions  for  preparing  the  insecticides, 
and  general  instructions  have  been  reserved  for  notice 
here. 

The  imperial  gallon  is  the  standard  for  liquid  measure 
in  the  colony,  and  is  the  measure  intended  for  use  in  the 
formuloB  here  given ;  those  taken  from  American  sources 
have  been  altered  to  conform  to  this  standard.  The 
American  gallon  contains  231  cubic  inches,  while  the 
imperial  contains  277  and  a  fraction ;  for  rough  calculations, 
4  imperial  gallons  are  considered  the  equivalent  of  6 
American  gallons.  An  imperial  gallon  of  water  weighs  10 
ponnds  at  ordinary  temperature  at  the  sea  level. 

Hydrocyanic  Acid  Gas. — Fumigation  with  hydrocyanic 
acid  gas  is  applicable  for  the  destruction  of  scale  insects  on 
citrus  trees,  and  to  a  slight  extent  on  other  trees.  It  is 
without  doubt  the  most  efficient  remedy  for  this  purpose 
yet  brought  into  practical  use.  The  eggs  of  the  insects  do 
not  succumb  to  the  gas  unless  this  is  used  at  much  greater 
strength  than  what  is  necessary  to  destroy  the  insects 
themselves.  One  treatment  suffices  for  the  destruction  of 
those  species  in  which  the  young  are  produced  alive. 
Successive  treatments  at  the  ordinary  strength  are  neces- 
sary to  destroy  all  stages  of  egg-laying  species,  but  it  is 
more  advisable  to  give  several  treatments  at  this  strength 
than  a  single  one  which  would  destroy  the  eggs,  because 
of  the  liability  of  seriously  injuring  the  trees  in  the  latter 
case. 

In  general,  the  treatment  consists  in  covering  the  trees 
with  an  air-tight  cloth  made  in  the  form  of  a  tent  or  sheet. 
The  gas  is  then  generated  beneath  this  cover  by  acting  on 
potassium  cyanide  with  sulphuric  acid,  the  amounts  of  the 
chemicals  used  depending  upon  the  dimensions  of  the  tree. 
The  coverings  are  removed  after  the  expiration  of  half  or 
three-quarters  of  an  hour,  by  which  time  the  gas  is  largely 
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«pent.  Great  care  must  be  taken  in  the  use  of  the  gas  as 
it  is  highly  poisonous  not  only  to  insects,  but  pIso  to  the 
higher  forms  of  life.  When  proper  precautions  are  taken, 
however,  there  need  be  no  more  danger  in  its  use  than  in 
the  employment  of  arsenical  sheep  dips  or  strychnine 
for  other  farm  purposes. 

It  is  desirable  to  have  various  sizes  of  the  coverings, 
and  withal,  the  initial  outfit  demands  an  outlay  so  con- 
siderable that  not  every  orehurdist  will  find  it  economical 
to  provide  himself  with  an  equipment  for  his  sole 
use.  But  by  co-operation  among  a  number  of  growers, 
the  expense  per  tree  treated  may  be  lowered  to  a  figure 
which  leaves  a  handsome  margin  of  profit  in  the  benefits 
which  accrue  from  the  operation.  After  the  first  expense 
for  the  equipment  the  chief  item  of  cost  is  the  labour,  but 
this  expense  is  not  much  if  any  greater  than  the  expense 
of  spraying  citrus  trees.  When  purchased  in  large 
quantities,  the  chemicals  are  not  expensive.  The  cyanide 
may  be  procured  in  London  at  lOd.  per  pound  in  224 
pound  lots,  and  the  sulphuric  acid  in  Cape  Town  for  SOs. 
per  case  of  168  pounds ;  one  merchant  sells  the  acid  at 
26s.  per  case  of  122  lbs.  Estimating  the  cyanide  to  cost 
Is.  6d.  per  lb.  and  the  sulphuric  acid  4d.,  the  expense  of 
the  chemicals  necessary  for  a  tree  ten  feet  in  height  would 
be  about  3d. 

During  the  past  six  months,  several  thousand  trees  have 
been  fumigated  by  agents  of  the  Horticultural  Board  in 
Wellington,  Paarl,  and  Stellenbosch.  It  is  expected  that 
a  report  on  this  work  will  soon  be  submitted  and  published 
through  the  Department  of  Agriculture.  Details  of  the 
equipment  will  be  furnished,  and  also  a  table  of  the  quan- 
tities of  the  chemicals  required  for  different  sizes  of 
trees.  Parties  desirous  of  enquiring  into  this  means  of 
destroying  scale  insects  will  do  well  to  procure  a  copy  of 
this  report  when  it  appears. 

Resin  Wash. — The  standard  formula  for  resin  wash  is : — 

Resin       ...  ...  ...   24  lbs. 

Caustic  Soda  (98  per  cent.)     6  lbs. 

Fish-oil 3  pints  (2^  bottles). 
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With  water  to  make  100  gallons  of  diluted  wash. 

As  100  gallons  is  a  larger  quantity  than  many  would 
care  to  prepare,  the  proportionate  amounts  of  the  ingredients 
for  smaller  quantities  are  given. 

For  dilute  wash  containing — 

50  galls.         25  galls.  10  galls. 

Eesin           ...   12  lbs.             6  lbs.  2|  lbs. 

Caustic  Soda        2|  lbs.           1^  lbs.  |  lb. 

Fish-oil        ...     1 1  bottles        |  bottle  ^  bottle. 

First  crush  the  resin,  which  may  be  easily  done  by 
placing  it  in  a  meal  sack  and  pounding  it.  Four  at  least 
two-thirds  of  a  gallon  of  water  into  the  cooking  vessel  for 
every  pound  of  resin  to  be  used,  add  the  caustic  soda  and 
the  oil  and  bring  these  to  a  boil.  Then  stir  in  the  resin 
and  keep  this  mixture  well  stirred  while  the  resin  dissolves. 
If  the  liquid  boils  over  add  a  small  quantity  of  cold  water^ 
but  never  much.  The  mixture  at  first  is  milky,  but  when 
the  resin  dissolves  it  becomes  clear  and  dark  brown,  not 
unlike  strong  cofiEee.  The  boiling  need  not  be  continued 
over  ten  minutes  when  this  stage  is  reached,  and  then 
water  to  bring  the  total  quantity  of  the  liquid  above  21 
gallons  (when  full  quantity  is  made)  should  be  added.  The 
making  of  the  wash  is  then  complete. 

It  will  be  found  an  advantage  to  mark  on  the  cooking 
vessel  the  exact  height  reached  by  the  number  of  gallons 
to  which  the  concentrated  wash  is  diluted  in  the  cooking. 
As  stated,  this  should  be  above  21  gallons  when  the  100 
gallon  formula  is  used.  The  best  height  to  mark  and  fill 
up  to  is  that  reached  by  25  gallons ;  or  if  the  quantities  of 
the  ingredients  which  have  been  taken  are  for  50  gallons 
of  dilute  wash,  or  25,  or  10,  the  proportionate  parts  of  25, 
that  is,  12^,  6 J,  and  2^,  respectively.  Then  for  use,  one 
measure  of  this  concentrated  wash  may  be  taken  for  each 
three  of  clear  water,  thus  obtaining  the  proper  dilution 
without  the  trouble  of  measuring  by  the  gallon. 

Of  course,  if  it  is  more  convenient,  the  full  amount  of 
water  may  be  added  at  once ;  but  it  is  generally  more 
desirable  to  make  a  concentrated  wash,  and  then  to  dilute 
this  as  it  is  used.  When  properly  made,  the  concentrated 
wash  should  keep  without  settling  in  a  covered  vessel.     If 
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left  in  an  open  vessel,  it  is  apt  to  settle  through  part  of  its 
water  being  lost  by  evaporation  ;  but  if  the  amount  lost  is 
replaced  and  the  wash  heated  until  the  sediment  disappears, 
the  wash  seems  as  good  as  when  freshly  prepared. 

Eesin  wash  answers  best  when  applied  hot.  Therefore, 
it  is  best  to  always  heat  the  water  with  which  it  is  diluted* 
The  spray,  as  it  strikes  the  foliage,  should  not  be  above 
130  degrees  Fahrenheit,  but  unless  the  spray  is  very 
coarse,  or  the  nozzle  held  very  close  to  the  tree,  the  wash 
becomes  cooled  to  below  this  temperature  before  it  strikes 
the  tree,  even  when  it  is  scalding  hot  in  the  spray-tank. 
There  is  no  danger  of  injuring  the  tree  by  the  heat  when 
the  hose  through  which  the  liquid  passes  can  be  held  in 
the  uncovered  hand. 

A  wash  made  without  the  fish-oil,  though  not  so  effectual 
as  one  prepared  according  to  the  formula,  is  still  a  good 
insecticide,  and  is  recommended  for  use  when  fish-oil  is 
unobtainable.  It  will  be  completely  effectual  for  the 
Brown  or  Soft  Scale,  and  for  aphides,  as  well  as  for  the 
youfag  of  other  scale  insects,  but  when  applied  against 
adult  -Red  Scale,  its  action  will  be  found  less  perfect  than 
that  of  the  normal  resin  wash.  The  substitution  of  soft- 
soap  for  the  fish-oil  when  this  is  difficult  to  obtain  is 
recommended  by  some  Califomian  parties.  One  and  one- 
half  pounds  of  the  soap  are  used  to  substitute  each  pint  of 
oil.  I  have  not  made  comparative  tests  with  the  resulting 
wash,  but  have  found  it  a  good  scale  destroyer  on  several 
occasions,  and  would  recommend  it  in  preference  to  a  wash 
containing  only  the  resin  and  caustic  soda. 

Besin  can  be  purchased  in  Cape  Town  at  12s.  per 
hundred  pounds ;  or  at  the  rate  of  7s.  6d.  per  hundred 
pounds  if  a  full  barrel  of  240  pounds  is  taken.  In  smaller 
quantities  it  sells  at  3d.  per  pound.  It  is  best  to  buy  the 
caustic  soda  in  small  tins ;  a  one-pound  tin  costs  9d.,  and 
larger  tins  slightly  less  in  comparison.  Fish-oil  by  the 
gallon  generally  retails  at  4s.  6d.  It  will  probably  be 
somewhat  cheaper  when  the  tariff  is  reduced  as  it  sells  in 
London,  a  dealer  tells  me,  at  about  Is.  4d.  By  "fish-oil" 
is  meant  any  fish  or  whale  oil. 

lAme'Sulphur'Salt   Wash. — Lime-sulphur-salt  wash  is  a 
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disagreeable  wash  to  prepare  and  to  handle,  but  for  many 
purposes  it  is  an  excellent  tree-wash.  It  is  really  a  lime 
and  sulphur  sheep  dip  with  salt  added  to  cause  it  to  adhere 
to  the  trees.     The  most  popular  formula  is : — 

Unslaked  Lime       ...  ...  ...  4  0  lbs. 

Sulphur      20  lbs. 

Stock  Salt 15  lbs. 

With  water  to  make  50  gallons. 

Place  10  pounds  of  lime  and  20  pounds  of  sulphur  in 
the  cooking  kettle  with  15  gallons  of  water.  Boil  until 
the  sulphur  is  thoroughly  dissolved,  which  will  take  about 
one  and  one  half  hours.  Slake  the  remaining  30  pounds  of 
lime  in  water  and  stir  in  the  salt ;  and  when  these  have 
mixed  like  whitewash,  add  them  to  the  lime  and  sulphur 
mixture.  Stir  thoroughly  or  cook  awhile  longer  and  add 
water  to  make  the  full  quantity  of  50  gallons.  Strain 
through  a  cloth  or  fine  sieve  to  remove  coarse  particles  and 
sand.  Before  adding  the  sulpher  to  the  lime,  it  is  well 
to  stir  it  to  an  even  paste  with  a  small  quantity  of  water. 

This  should  be  warm  when  applied  to  the  trees,  and 
should  be  kept  stirred.  It  must  never  be  applied  to  trees 
while  they  are  in  leaf.  Also,  avoid  cooking  in  a  copper 
vessel,  as  the  sulphur  will  combine  with  the  metal  and 
thus  injure  it.  The  wash  is  likewise  detrimental  to  copper 
spray  tanks,  especially  if  it  is  very  hot.  It  is  best  to  cook 
it  in  an  iron  pot  and  to  spray  from  a  wooden  vessel.  Un- 
slaked lime  is  much  superior  to  ordinary  lime  for  making 
the  wash,  and  can  be  procured  of  the  lime-burners  if 
ordered  a  short  time  in  advance  of  when  needed. 

Because  of  its  gritty  nature,  the  wash  is  wearing  to  the 
spraying  apparatus.  In  California,  a  special  nozzle  with 
rubber  parts  at  the  orifice  is  sold  for  use  with  it ;  the 
rubber  may  be  cheaply  replaced  when  worn.  Some  of 
these  nozzles  will  probably  be  soon  procurable  in  the 
colony. 

Soda  and  Sulphur  Wash. — Mr.  H.  G.  Webber,  one  of  the 
stafiE  of  the  United  States  Division  of  Vegetable  Pathology, 
has  sent  mo  the  following  directions  for  preparing  this  com- 
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pound.  Place  30  pounds  of  flowers  of  sulphur  in  a  barrel, 
and  stir  to  a  stiff  paste  with  about  two  and  a-half  gallons  of 
water.  Then  add  20  pounds  of  98  per  cent,  caustic  soda 
(powdered)  and  stir  well.  The  mass  becomes  hot  in  a  few 
moments  and  turns  brown,  liquifies  and  boils.  Keep 
stirred,  and  as  soon  as  it  no  longer  boils,  strain  off  the 
clear  brown  liquid  and  dilute  it  to  16  gallons  with  watei-. 
This  is  a  stock  solution,  and  may  be  kept  for  months  if 
stored  in  a  tight  barrel  and  protected  from  air. 

It  is  very  essential  to  have  a  large  vessel,  as  the  mixture 
becomes  very  hot  and  boils  up  when  the  union  of  the  soda 
and  sulphur  takes  place.  It  is  also  very  important  not  to 
have  the  flowers  of  sulphur  too  wet ;  the  paste  should  be 
so  stiff  as  to  be  difficult  to  stir,  and  should  stick  to  the 
sides  of  the  barrel. 

One  gallon  of  the  stock  solution  is  mixed  with  50  to 
200  gallons  of  water  for  use  against  different  species  of 
mites  affectiog  citrus  trees  in  Florida.  One  gallon  to  50^ 
gallons  of  water  would  probably  be  the  proper  proportion 
for  use  against  the  Bed  Spider  and  Bryobia  Mite  on  foliage. 

Paraffine  Emulsion. — Paraffine*  is  a  powerful  contact 
insecticide,  but  most  plants  aro  injured  by  it  when  it  is 
applied  undiluted.  Fortunately  it  retains  its  insecticidal 
properties  even  when  diluted  to  a  considerable  extent.  It 
is  lighter  than  water,  and  quickly  separates  when  mixed 
with  it.  Within  the  last  few  years,  spraying  apparatus 
has  been  devised  which  makes  a  mechanical  mixture  of 
paraffine  and  water  in  the  required  proportions  by  the  act 
of  pumping.  The  apparatus  is  not,  however,  sufficiently 
perfected  to  recommend  its  use  among  beginners  in  spray- 
ing. To  obtain  satisfactory  results  with  diluted  oil,  it  is 
necessary  to  first  emulsify  it  with  soap  or  milk. 

The  most  approved  formula  for  preparing  an  emulsion  of 
paraffine  with  soap  is  the  one  known  as  the  Riley- Hubbard, 
which  is : — 

Hard  Soap   ...  ...  ...     1^  pounds, 

Paraffine      4    gallons  (1  tin). 

Water  ...  2    gallons. 

•  **  Paraffine  "  in  Cape  Colony  is  the  popular  tei-m  for  the  refined  petroleum 
illuminating  cilif  imported  from  America. 
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i^  Cut  the  soap  into  small  pieces  and  boil  until  dissolved 
in  the  water.  Add  the  boiling  solution  to  the  parafBne, 
and  at  once  churn  the  mixture,  and  keep  it  violently- 
agitated  for  ten  minutes ;  five  minutes  may  suffice  if  a 
small  force  pump  is  used  to  pump  the  liquid  quickly  back 
and  forth.  When  it  can  be  done  without  danger  of  the 
oil  taking  fire,  it  is  well  to  heat  the  oil  beforehand,  or  to 
keep  the  mixture  over  the  heat  while  it  is  being  agitated. 
A  uniform,  milky  emulsion  is  thus  produced,  which  becomes 
semi-solid  on  cooling.  When  properly  made  the  emulsion 
will  keep  for  a  long  time.  It  is  diluted  with  water  for  use 
as  recommended  in  the  text ;  nine  parts  of  water  to  one  of 
emulsion  is  most  frequently  stated.  The  water  and  the 
emulsion  must  be  thoroughly  mixed.  Soft  water  should 
be  used  both  in  preparing  the  emulsion  and  for  diluting 
it. 

With  milk  an  emulsion  may  be  prepared  without  heat, 
and  with  hard  or  soft  water,  but  unless  kept  in  a  tight 
receptacle  such  an  femulsion  will  ferment.  A  good 
formula  is : — 

Paraffine       ..,  ...  ...  ...     2  gallons, 

Milk  ...  ...  ...  ...  ...      1  gallon. 

Sour  milk  is  preferable  as  the  emulsion  forms  more 
quickly.  Mix  and  churn  the  two  ingredients  until  a  thick 
butter-like  consistency  is  obtained. 

Condensed  milk  may  be  substituted  for  new  milk,  using 
the  contents  of  five  tins  mixed  with  four  bottles  of  water 
in  the  place  of  the  gallon  of  milk  in  the  above  formula.* 

General  Fonarli^'^, — Insecticides  applied  to  destroy  scale 
insects,  plant  lice  and  allied  insects  should  be  in  the  form 
of  a  forcible  spray.  The  insecticide  should  be  finely 
divided  as  it  strikes  the  plant,  but  not  in  the  *^  cloud-like 
mist  "  so  desirable  in  applying  arsenical  poisons. 

''Contact  "  insecticides  destroy  insects  by  acting  on  the 
breathing  organs,  which,  externally,  are  minute  openings 
along  the  sides  of  the  body.     The   insecticide  may  pene- 


*  The  ''bottle"  is  a  recognised  measure  in  the  colony.  It  is  equivalent  to  one- 
NJxth  of  an  imperial  lurallon.  The  proportions  given  in  tliis  funnula  are  adopted 
from  Lodeman'8  ''Spraying  Crops/* 
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trate  the  body  through  these  organs  or,  in  the  case  of 
armoured  scale  insects  when  sprayed  with  resin  wash,  may 
seal  the  insect  within  its  scale.  The  eggs  of  scale  insects 
are  sometimes  destroyed  by  becoming  coated  with  the  in- 
secticide so  effectually  that  the  hatching  larva  cannot 
escape.  Contact  insecticides,  especially  those  containing 
snap  or  resin,  are  more  effective  when  applied  hot  than 
when  applied  cool.  Soapy  and  resinous  washes  are  more 
fluid  when  hot  and,  therefore,  spread  much  better  and 
penetrate  minute  crevices  which  cooler  and  consequently 
thicker  washes  cannot  enter. 

These  washes  necessarily  have  some  injurious  action  on 
the  foliage  as  they  form  a  film  over  the  surface  ;  but  the 
injury  is  usually  very  slight  in  comparison  with  the 
benefits  of  the  application  and  so  is  disregarded.  W  hen 
the  season  for  spraying  may  be  chosen,  the  injury  may  be 
altogether  obviated  in  the  case  of  deciduous  trees  by 
spraying  during  the  winter  months. 

Citrus  trees  may  be  sprayed  at  any  time  of  the  year,  but 
the  period  when  least  fruit  is  on  the  trees  is  to  be  pre- 
ferred. The  reason  for  the  preference  is  that  scale  insects 
on  the  fruit  are  more  difficult  to  destroy  than  those  on 
other  parts  of  the  tree.  Disregarding  the  fruit,  the  best 
season  is  probably  March  and  April. 

Adult  scale  insects  are  seldom  immediately  killed  by  the 
insecticides.  Eesin  wash  particularly  requires  several  days 
to  do  its  work,  so  a  rain  following  shortly  after  the  appli- 
cation will  vitiate  the  results.  Therefore  the  spraying 
against  scale  insects  had  best  be  done  immediately  after  a 
rain  when  the  probabilities  are  for  several  days  of  clear 
weather. 

The  recommendations  for  remedies  made  in  the  text 
except  when  otherwise  specified  have  been  made  with 
reference  to  fruit  trees.  If  it  is  desired  to  apply  them  to 
other  plants,  the  effects  of  the  insecticide  on  the  plants 
should  be  experimentally  ascertained  beforehand  to  avoid 
danger  of  grevious  results. 

In  spraying  deciduous  trees  during  the  winter,  there  is 
a  tendency  even  among  careful  sprayers  to  slight  the  tips 
of  the  branches ;  on  this  account,  it  is  better  to  spray  the 
trees  before  pruning  them  than  afterward. 
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SELECTION   OF   SPRAY  PUMPS. 
Introductory. 

The  demand  fur  spray  pumps  is  rapidly  increasing  in  ihe 
colony,  and  the  time  is  no  longer  when  the  farmer  is 
limited  to  a  single  style  of  pump  with  the  alternative  of 
specially  importing  another  kind  should  that  not  suit  his 
fancy  or  requirements.  Eighteen  months  ago,  the  only 
spray  pumps  which  I  know  to  have  been  regularly  stocked 
were  the  "  Vermorel  "  knapsack  and  the  Kixon  Company '& 
"  Climax  "  pumps,  the  former  by  a  few  merchants  in  the 
cities  and  the  latter  by  a  single  party  at  Graaff-Eeinet.. 
Under  these  conditions,  it  was  an  easy  matter  to  choose  a 
pump  ;  but  with  the  rapidly  increasing  demand,  a  greater 
number  of  merchants  are  interesting  themselves  in  the- 
tradc,  and  naturally  this  has  tended  toward  the  introduc- 
tion of  many  different  makes  and  styles  of  pumps.  Now, 
instead  of  a  single  make  of  knapsack  pump,  as  many  as  a 
dozen  have  been  placed  on  sale  ;  and  pumps  for  mounting 
on  barrels  from  several  manufacturers  are  offered. 

This  multiplicity  in  designs  adds  much  to  the  difficulty 
of  selecting  a  pump.  Previously,  when  only  one  or  two- 
makes  were  obtainable,  it  was  perfectly  proper  for  the 
Government  to  openly  recommend  those  particular  pumps ; 
but  under  the  present  conditionp,  it  would  be  unfair  for  it 
to  reserve  its  recommendation  to  any  special  make  or 
makes.  But  it  is  just-tb  discuss  the  features  which  are 
desirable  in  a  pump  and  to  indicate  what  designs  of  pumps 
are  suitable  under  different  circumstances. 

First,  it  is  well  to  point  out  that  pumps  for  the  appli- 
cation of  insecticides  and  fungicides  are  very  modern 
appliances.  It  was  not  much  over  fifteen  years  ago  that 
American  manufacturers,  who  supply  most  of  the  pumps^ 
sold  in  the  colony,  first  gave  special  attention  to  the  con- 
struction of  pumps  for  this  purpose ;  and  knapsack  pumps, 
which  are  now  so  common,  were  scarcely  known  at  all  ten 
years  ago.  During  this  short  period  of  spray  pump 
construction,  much  progress  has  been  made ;  and,  moreover, 
improvements  are  still  being  constantly  added.     This  being 
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the  case,  the  pumps  considered  the  best  one  year  may  be 
entirely  outclassed  during  the  next.  Hence,  it  follows 
that  we  must  judge  the  comparative  worth  of  pumps  by 
the  actual  merits  they  are  seen  to  possess,  and  not  by  the 
testimonials  concerning  them ;  unless,  indeed,  these  be  of 
very  recent  date  and  of  unquestionable  authority. 

Materials  used  in  construction. 

A  spray  pump  to  do  the  best  service  must  be  made  of 
materials  that  will  not  be  injuriously  affected  by  the  liquids 
to  be  used  with  it.  Iron  is  so  quickly  corroded  by  many 
of  the  common  insecticides  and  fungicides  that  pumps  in 
which  the  working  parts  are  of  this  metal  are  not  desirable. 
These  parts  of  the  pump  should  always  be  made  of  hard 
brass.  For  the  sake  of  economy,  the  bodies  of  most  pumps 
are  made  of  iron,  but  even  here,  the  use  of  brass  lendvS 
greater  durability  and  is  an  advantage  which  in  the  end 
will  probably  pay  for  the  additional  initial  cost.  Eodlike 
parts  and  slim  handles  of  cast  iron  are  objectionable  becaui)e 
80  easily  fractured. 


Fig.  31. — Vermorel  knapsack  tpniy  pump. 

Any  parts  of  rubber  are  damaged  by  contract,  with 
paraffine.  Ignorance  of  this  fact  has  led  to  the  ruin  of  a 
large  number  of  Vermorel  knapsack  pumps,  in  which  a 
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circular  rubber  disc  is  used  for  the  propulsion  of  the  liquid. 
The  paraffine  causes  the  rubber  to  swell  and  thus  become 
useless  for  its  purpose. 

Copper  is  the  best  metal  for  the  tanks  in  knapsack  pumps, 
and  attention  should  be  paid  to  the  thickness  of  this  metal. 
Thin  copper  will  rapidly  wear  through.  Tanks  of  sheet 
iron  or  tin  are  soon  ruined  by  contact  with  liquids  con- 
taining copper  compounds  such  as  Bordeaux  mixture  and 
Pnris  green,  and  these  preparations  are  also  injuriously 
affected.  But  even  copper  tanks  are  not  suitable  for  use 
with  all  spraying  mixtures,  since  this  metal  is  acted  upon 
by  the  sulphur  in  such  compounds  as  ^'  eau  grison "  and 
lime-sulphur-salt  mixture.  In  these  cases,  the  sulphur 
leaves  the  lime  with  which  it  had  united  during  the  process 
of  cooking  and  unites  with  the  copper  to  form  copper 
Bulphide.  This  compound  forms  in  a  thin,  black  layer  over 
the  copper,  which  if  it  would  remain  intact  would  preserve 
the  metal  from  further  action ;  but,  unfortunately,  some  of  it 
usually  breaks  away,  exposing  fresh  surface  to  the  injurious 
action  and  also  proving  an  annoyance  by  passing  through 
the  hose  and  clogging  the  nozzle.  For  these  reasons,  it  is 
best  not  to  use  these  sulphur  mixtures  in  knapsack  pumps. 

Form  of  Pump. 

The  form  of  the  pump  is  an  important  consideration, 
simplicity  and  compactness  being  very  desirable  features. 
The  nature  of  the  work  for  which  spray  pumps  are  used 
renders  it  necessary  that  they  should  be  able  to  withstand 
more  or  less  abuse  as  wall  as  use.  Pumps  with  thin-necked 
air-chambers  are  apt  to  be  soon  seriously  inpaired  by  an 
accidental  blow,  and  a  very  tall  pump  may  make  the  barrel 
or  other  receptacle  upon  which  it  is  placed  dangerously 
top-heavy  as  the  liquid  in  the  vessel  nears  exhaustion. 
Many  pumps  are  made  bulky  and  cumbersome  by  the  use 
of  a  large  air-ehamber,  this  feature  being  added  to  secure 
a  uniform  and  strong  flow  of  liquid.  But  experience  with 
different  designs  of  spray  pumps  has  shown  that  a  large 
air  vessel  not  only  adds  needless  weight  and  bulk,  but  is 
directly  a  disadvantage  by  keeping  up  the  flow  of  liquid 
for  a  long  time  after  the  pumping  has  ceased ;  it  does  not 
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Fig.  32.— Nohw  knapsack  spray  pump.     (Loaned  by  Koch  and  Dixie,  Cape 
Town.) 

increase  the  pressure  given  by  the  pump.  An  air-chamber 
of  sufficient  capacity  to  keep  up  a  uniform  flow  of  the  liquid 
through  the  one  or  more  leads  of  hose  fitted  with  the 
coarsest  nozzles  intended  for  use  with  the  pump  is  all  that 
18  desirable.  The  size  of  an  air-chamber  required  to  secure 
such  a  flow  varies  to  some  extent  with  different  models  of 
pumps,  a  much  larger  one,  naturally,  being  required  for  a 
single-action  pump  than  for  a  double^action  one. 


Desirable  Features  in  Knapsack  Pumps. 

Perfection  in  knapsack  pumps  has  not  yet  been  reached. 
The  features  desired  are  that  the  pumps  should  throw  a 
constant  and  forcible  stream  of  water,  and  have  simple, 
durable  working  parts  that  can  be  easily  removed  for  the 
making  of  repairs,  and  so  placed  as  to  be  protected  by  the 
tank  from  the  numerous  accidental  knocks  which  this  form 
of  pump  is  sure  to  receive  at  the  hands  of  labourers  in 
placing  it  on  and  removing  it  from  the  back ;  a  simple 
agitator  should  be  provided  to  ensure  an  equal  distribution 
of  liquids  containing  solids  in  suspension,  and  the  tank 
should  be  of  thick  copper.    A  pump  answering  all  of  these 
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requirements  has  not  yet  been  oflPered,  but  all  of  the  features 
are  exemplified  in  one  or  another  of. the  pumps  to  be  pur- 
chased. Much  stress  should  be  laid  upon  the  working 
parts  being  removable  with  little  trouble,  as  with  some  of 
the  common  washes,  such  for  instance  as  resin  wash,  failure 
to  properly  clean  the  pump  after  use  is  generally  followed 
by  its  failing  to  work  at  the  next  attempt  to  use  it.  Eepair 
shops  are  few  and  far  between  in  the  colony,  so  it  is  highly 
desirable  that  the  farmer  be  able  to  remove  and  clean  the 
pump  himself.  The  movement  of  the  body  in  carrying  the 
pump,  no  matter  how  much  the  carrier  may  ''shake  him- 
self,-' is  wholly  inadequate  to  keep  liquids  in  the  tank 
properly  agitated,  and  hand-stirring  after  the  tank  has 
been  placed  on  the  back  is  very  awkward. 

A  Desirable  Pattern.  — The  knapsack  pump  which  has 
met  with  greatest  favour  in  this  country  is  the  "Gallo- 
way." As  ordinarily  sold,  this  pump  is  not  provided  with 
an  agitator,  and  if  this  accessory  is  wanted,  a  pump  with 
one  attached  should  be  ordered.  Most  of  the  merchants 
who  keep  the  pump  in  stock  now  sell  the  form  with  this 
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i''.::!**  Figr.  33.— Galloway  knapsack  spray  pump. 
Cape^Town.) 


(Loaned  byGh.  Fit  d  ay  &  Co.^ 
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attaohment,  but  when  the  pumps  were  first  introduced, 
none  were  so  fitted.  There  would  be  some  trouble  in 
adding  the  agitator  to  old  pumps,  but  there  is  nothing  to 
prevent  its  being  done.  The  agitator  has  a  vertical  move- 
ment conforming  to  the  motion  of  the  piston  rod,  and 
though  far  from  a  perfect  agitator,  it  is  much  better  than 
none  at  all  and  is  probably  as  good  as  any  which  could 
readily  be  fitted  to  this  design  of  pump. 

An  Undesirable  Pattern. — The  form  of  knapsack  pump 
in  which  the  pump  is  not  directly  attached  to  the  tank  but 
is  carried  in  the  hands  of  the  operator  and  worked  in  the 
manner  of  the  old-fashioned  "fountain  pump,"  one  hand 
holding  the  piston  while  the  other  draws  out  the  piston 
rod,  possesses  so  many  disadvantages  that  it  is  inadvisable 
to  invest  in  them  even  if  they  are  offered  at  much  less 
than  what  is  asked  for  the  pump  above  mentioned.  Several 
merchants  have  offered  them  under  the  mistaken  impression 
that  they  are  as  satisfactory  as  the  other  form. 

Nozzles. 

Designs  of  nozzles  for  spraying  purposes  are  as 
numerous  as  the  designs  of  spray  pumps,  each  spray  pump 
manufacturer  generally  supplying  with  his  pumps  nozzles 
of  his  own  manufacture.  The  best  form  to  use  varies 
with  the  liquid  to  be  applied,  and,  also,  to  some  extent, 
with  the  height  of  the  trees  to  be  treated  and  the  power  of 
the  pump  used.  The  general  rule  should  be  to  use  the 
nozzle  which  will  effect  the  desired  end  most  quickly  and 
with  the  least  waste  of  liquid. 

Fungicides  and  poisonous  insecticides  applied  to  the 
foliage  should  be  in  the  form  of  a  very  fine  spray ;  but  an 
insecticide  to  destroy  scale  insects  is  most  efficacious  when 
applied  in  a  coarser  spray  which  strikes  hard;  such  a 
coarse,  penetrating  spray  being  particularly  necessary  in 
spraying  into  the  thick  foliage  of  citrus  trees,  the  wetting 
of  the  inner  portions  of  which  depends  in  part  upon  re- 
bounded liquid  or  on  that  which  drips  from  above.  Even 
deciduous  trees  when  leafless  in  winter,  if  badly  infested 
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with  scale  iDseots,  oannot  be  satisfactorily  treated  with  a 
very  fine  spray. 

The  spray  from  a  nozzle  may  be  too  heavy  and  coarse 
for  good  work  at  close  quarters,  bat  answer  the  purpose 
admirably  at  a  greater  range ;  and  a  powerful  pump  will 
make  a  mist-like  spray  out  of  a  stream  which  a  weaker 
pump  would  simply  convert  into  great  drops  through  the 
same  nozzle. 

Adjustahle  Patterns. — To  meet  varied  requirements, 
manitfacturers  now  famish  adjustable  nozzles  for  all-round 
use.  The  name  given  to  them  varies  with  the  manufac- 
facturer,  but  the  principle  is  the  same  in  most  of  those  now 
offered  in  the  colony.  There  is  an  external  orifice  to  the 
nozzle  closed  by  a  stop-cock  which  is  pierced  by  a  small 
aperture  for  the  passage  of  the  liquid.  The  stop-cock  may 
be  turned  to  admit  a  free  passage  or  so  as  to  entirely  check 
the  fiow  ;  or  turned  just  far  enough  to  allow  the  liquid  to 
pass,  but  in  passing  to  strike  the  side  of  the  orifice 
obliquely,  and  thus  be  broken  into  a  fan-shaped  spray  of 
varying  fineness  according  to  the  size  of  the  stream  allowed 


Fig.  34. — ^Bordeaoz  nozzle, 

to  pass  and  the  angle  at  which  this  strikes  the  side  of  the 
outer  orifice.  These  nozzles  seldom  clog,  and  when  they 
do  they  may  generally  be  quickly  cleared  by  turning  the 
stop-cock  so  as  to  aUow  an  unimpeded  passage  of  the 
liquid.  The  "Bordeaux,"  the  "Seneca,"  and  the 
"  Masson  "  are  nozzles  of  this  pattern  sold  in  Cape  Town. 
The  "McGowen"  nozzle,  an  adjustable  one  which 
possesses  the  advantage  of  being  self-cleaning  to  a  large 
extent,  is  constructed  on  slightly  different  lines  than  those 
mentioned,  and  is  one  which  appears  to  be  rapidly  growing 
in  favour  in  the  United  States.  It  is,  undoubt^y,  the 
best  nozzle  to  be  had  for  the  man  who  has  much  spraying 
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to  be  done,  especially  if  the  trees  are  large,  but  it  is  not 
the  nozzle  to  give  to  the  "  Cape  boy  '^  for  a  small  amount 
of  work  ;  in  such  hands,  its  nice  but  somewhat  complicated 
adjustment  would  not  be  appreciated.  This  may  also  be 
purchased  in  Cape  Town. 

The  "  Climax "  Pattern.— 1l)iq  manufacturers  of  the 
**  Climax  "  spray  pumps  meet  the  demand  for  varied  sprays 
by  furnishing  a  set  of  six  nozzles,  one  throwing  a  very 
coarse  spray,  one  a  very  fine  mist,  and  the  others  inter- 
mediate degrees  of  subdivision.  Two  nozzles  are  generally 
sold  with  each  pump.  In  these  nozzles,  a  jet  of  the  liquid 
strikes  a  wire  gauze,  against  which  it  breaks  into  a  spray 
which  varies  in  character  with  the  size  of  the  meshes. 
Many  of  these  nozzles  are  in  use  in  the  colony.  They  were 
classed  as  the  best  a  few  years  ago,  but  their  lack  of 
adjnstibility,  and  the  difficulty  of  cleaning  the  meshes  of 
the  gauze  when  they  become  obstructed  are  disadvantages 
which  are  overcome  in  more  recent  designs  of  nozzles. 

Vermorel  Pattern. — While  for  general  work  adjustable 
fitop-oock  nozzles  are  most  advantageous,  "  Cyclone " 
nozzles,  of  which  the  "  Vermorel "  may  be  taken  as  the 
type,  are  far  superior  when  a  very  fine  mist-spray  is  desired. 
The  liquid  in  these  nozdes  is  forced  to  whirl  with  great 


Fig.  35. — Deming  Co.'s  "Vermorel"  nozzle. 

rapidity  in  a  circular  chamber  before  passing  through  the 
small,  round  outlet.  This  whirling  motion  causes  the 
liquid  to  break  into  exceedingly  fine  particles  as  it  leaves 
the  vent.  The  spray  thus  produced  spreads  outwardly  in 
a  circular  form,  not  flat  and  fan-shaped  as  from  stop-cock 
nozzles ;  when  the  vent  is  very  small  this  spray  may  be  so 
finely  divided  that  it  fioats  in  the  air. 

The  best  of  the  cyclone  nozzles  are  provided  with  a  pin 
attachment,  which  may  be  pushed  forward  into  the  vent 
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to  dislodge  an  obstniction.  Another  useful  feature  in  some 
makes  is  the  addition  of  a  swivel  joint  by  the  use  of  which 
the  vent  may  be  directed  straight  forward  or  up  or  down. 
The  feature  is  a  great  convenience  when  it  is  necessary  to 
spray  the  lower  surface  of  the  foliage  of  bushes  or  vines. 
A  slight  range  of  adjustment  is  obtained  in  cyclone  nozzles 
by  the  use  of  caps  containing  vents  of  different  diameters. 
The  nozzles  usually  furnished  with  knapsack  pumps  are 
of  this  pattern. 
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Fig.  36. — Vermorel  Swivel  nozzle,     a,  swivel ;    ft,  pin  for  cleaning  vent;   e, 
cap  with  vent. 

As  the  cyclone  nozzles  are  superior  for  some  work  to  the 
adjustable  stop-cock  nozzles  but  inferior  to  them  for  other 
work,  it  is  advisable  to  have  both  forms,  and  to  use  the  one 
or  the  other  according  to  the  requirements  of  the  work,  the 
cyclone  form  for  "mist''  spraying,  and  the  other  when  a 
coarser  spray  is  wanted,  or  when  the  spray  must  be  thrown 
to  a  distance. 

Lime-sulphur-salt  wash  is  wearing  to  nozzles  owing  to  its 
gritty  nature.  In  California,  a  special  nozzle  is  sold  for 
use  with  this  wash ;  the  wear  in  this  is  mostly  to  a'rubber 
disc,  which  can  be  easily  replaced.  Some  of  these  nozzles 
will  probably  be  soon  sold  in  the  colony. 

Styles  of  Pumps. 

Spray  pumps  are  made  in  different  sizes  and  styles  to 
adapt  them  to  varied  circumstances  and  uses.  For  the 
present  purpose  we  will  class  the  many  styles  in  five 
groups,  viz.: — 1,  Hand  Syringes;  2,  Bucket  Pumps;  3, 
Knapsack  Pumps;  4,  Barrel  Pumps;  5,  Geared  Machinery. 
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ffand  Syringes. — ^By  "hand  syringes''  is  meant  all 
pumps  in  which  the  liquid  is  discharged  through  the  orifice 
by  which  it  is  taken  up.  Such  appliances  do  very  slow 
work,  and,  as  a  rule,  waste  a  large  amount  of  liquid.  Small 
pumps  which  will  perform  all  the  work  which  they  are 
capable  of,  and  do  it  more  quickly  and  in  a  more  satis- 
factory manner  may  now  be  purchased  almost  as  cheaply  ; 
so,  as  a  spray  pump,  the  hand-syringe  is  an  out-of-date 
coatrivance. 

Bucket^  Pumps. — The  second  class  consists  of  the  appli- 
ances suitable  for  pumping  from  a  bucket  or  other  small 
vessel,  and  discharging  through  a  different  orifice  than  the 
one  at  which  the  liquid  enters.  There  are  a  number  of 
forms.  Those  throwing  an  intermittent  stream  should  be 
avoided,  and  neither  can  I  recommend  those  in  which  the 
pump  proper  is  designed  to  rest  on  the  ground  and  to 
receive  the  liquid  through  a  hose  extending  into  the 
bucket.  The  hose  too  frequently  becomes  accidentally 
thrown  out  of  the  bucket  on  to  the  ground,  where,  being 
moist,  it  picks  up  soil  and  dirt  which  works  into  the  pump 
and  nozzle  and  causes  much  annoyance.  In  the  best  form, 
the  pump  stands  in  the  bucket,  and  is  provided  with  a 
foot-rest  projecting  from  the  cylinder  and  reaching  to  the 
^ound.     This  form  has  met  with  an  excellent  sale  during 


Fig.  37. — ^DeminfiT  Co.'s  "Success"  bucket  pump.     (Loaned  by  G.  Findlay 
-fcCk).,  Cape  Town.) 
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the  past  year  in  and  about  Cape  Town ;  the  principal  use 
to  which  it  is  here  put  is  the  application  of  Paris  green  to 
pear  trees  in  small  gardens  for  the  destruction  of  the  Pear 
Slug.  Forms  in  which  the  foot  is  designed  to  rest  on  a 
support  projecting  from  the  cylinder,  but  over  the  liquid, 
are  not  so  desirable.  Soil 'from  the  boot  falls  into  the 
bucket  and  interferes  with  the  proper  working  of  the 
pump. 

Knapsack  Pumps. — Knapsack  pumps  possess  many 
features  to  recommend  them  for  general  use.  They  are 
best  adapted  for  w;ork  among  young  trees  and  bushes, 
which  is,  generally,  where  there  is  a  large  amount  of 
ground  to  cover  with  little  spraying.  In  vineyards,  also,, 
they  are  very  useful^.  a.d  these  places  are  inaccessible  to 
wheeled  vehicles  when  the  ^vines  are  planted  and  trained 
as  is  the  custom  in  the  colony.  But  knapsack  pumps  are 
not  the  proper  appliances  where  much  liquid  is  to  be 
applied  from  one  position  or  where  there  is  a  large  amount 
of  work  which  could  be  done  with  a  larger  pump,  pumping 
from  a  vessel  which  requires  less  frequent  refilling.  A  more 
suitable  barrel  pump  could  be  purchased  for  the  same  out- 
lay. The  desirable  features  of  knapsack  pumps  have  been 
discussed.  Different  makes  are  of  different  sizes,  and  this- 
should  be  considered  in  purchasing.  One  holding  but  two 
or  three  gallons,  though  the  best,  perhaps,  for  a  small 
home-garden,  requires  too  frequent  filling  for  orchard  or 
vineyard  use. 

Barrel  Pumps. — ^Barrel  pumps  are  large  sized  pump& 
suitable  for  pumping  from  a  barrel  or  tank.  They  are 
chiefiy  intended  for  orchard  use,  and  should  be  employed 
at  the  Cape  in  many  instances  where  knapsack  pumps  are 
made  to  answer.  Several  desirable  makes  are  now  stocked 
in  Cape  Town  and  are  sold  at  reasonable  prices.  In  general,, 
it  is  necessary  to  place  the  barrel  or  tank  on  a  wagon  or 
cart  and  to  employ  horse-power  to  move  it  about ;  but  in 
many  cases^  especially  in  small  orchards  not  easily  acces- 
sible by  a  cart,  man-power  may  be  satisfactorily  substituted. 
It  is  best,  then,  to  use  a  medium  sized  pump,  say  one  with 
a  1^  inch  cyclinder,  and  to  mount  it  ou  a  cask  of  between 
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Pig.  38.— Deming  Co.'s]  "No.  650  "  Bprsy  pump.     (Loaned  by  G.  Pindlay 
ft  Go.,  Gape  Town.) 

12  and  18  gallons  capacity  which  two  men  can  carry  by 
means  of  long  handles  passing  under  broad,  flat  hooks  or 
tronnions  secured  slightly  above  the  middle  of  the  cask. 
A  pump  thus  mounted  and  carried  is  in  use  for  the  Board 
of  Horticulture.  The  expense  of  such  an  outfit  need  be 
DO  more  than  that  of  a  knapsack  pump  ;  a  good  pump  for 
the  purpose  may  be  had  for  27s.,  and  the  next  largest  item 
is  the  cask.  Two  men  can  operate  the  outfit  without 
trouble,  one  spraying  while  the  other  pumps. 

When  horse-power  is  used,  a  larger  size  of  pump  is  more 
economical.  Two  lines  of  hose  should  then  be  attached 
and  three  men  employed,  one  for  driving  the  horse  and 
pumping  and  the  others  for  spraying.  When  carried  on  a 
wagon  or  cart,  it  is  considered  best  to  have  the  barrel  on 
its  side  as  in  this  position  the  contents  are  more  easily 
agitated  and  there  is  less  chance  of  an  upset.  Some  of  the 
best  pumps,  however,  cannot  be  used  in  this  position. 

"Barrel  carts '^  may  be  purchased  in  Cape  Town  of  one 
or  two  dealers ;  they  are  simply  wheels  attached  to  a  light 
frame  work  in  which  the  barrel  is  supported  on  trunnions. 
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These  are  imported  from  America,  and  being  bulky,  the 
freight  bill  is  large ;  consequently,  their  cost  prevents  a 
ready  sale.  The  manufacturers  of  the  Climax  pumps  send 
out  a  complete  spraying  outfit  consisting  of  a  well-made 
tank  permanently  mounted  on  wheels  and  provided  with 
spray  pump,  hose,  nozzles,  agitator,  and  all  other  require- 
ments. If  these  are  purchased  for  orchard  use,  the  wheels 
should  have  broad  tires  or  difficulty  will  be  experienced  in 
dragging  them  over  cultivated  soil. 


Fiar.  39.—Nixon'8  Co.'s  ** Climax''  spray  pump.     (Loaned  by  Wm.  Roe, 
<3raa£f-Reinet.)  if    J  f      f      k 

Automatic  agitators  are  not  a  necessity  with  barrel  or 
bucket  pumps.  Their  action  must  be  supplemented  by 
more  or  less  hand  stirring.  They  depend  for  their  motion 
upon  the  movement  of  the  piston-rod,  and  the  liquid  settles 
when  the  action  of  pumping  ceases.  Most  of  them  have 
the  fault  of  moving  the  liquid  in  set  currents,  and  thus 
allowing  solids  in  suspension  to  become  deposited  outside 
of  these  spheres  of  motion.  Whether  they  are  used  or  not, 
a  paddle  of  some  kind  should  be  kept  with  the  pump  and 
used  frequently  to  thoroughly  agitate  the  liquid.  Some 
spray  pump  manufacturers  recommend  a  return  stream  of 
the  liquid  to  agitate  the  contents  of  the  tank,  but  this 
measure  is  also  open  to  the  same  objection  of  establishing 
set  currents  in  the  liquid,  and,  moreover,  it  is  applied  at 
the  expense  of  greater  power  than  direct  hand  stirring. 
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The  discharge  hose  generally  supplied  with  barrel  pumps 
is  too  short  for  work  at  good  advantage.  Twenty  feet,  at 
least,  should  be  used,  so  as  to  be  able  to  spray  the  trees  on 
both  sides  when  the  outfit  is  drawn  between  rows, 

A  rod  of  some  kind  to  elevate  the  nozzle  is  very  desir- 
able with  barrel  and  bucket,  and,  also,  knapsack  pumps. 
For  the  small  pumps,  a  one-half  inch  brass  rod  about  four 
feet  in  length  answers  very  well,  but  for  the  large  sizes  of 
pumps,  a  bamboo  rod  lined  with  brass  tube,  and  eight  to 
ten  feet  in  length  is  more  convenient.  These  are  prepared 
by  some  of  the  manufacturers  and  sent  out  for  use  with 
their  pumps. 

Geared  Machinery. — This  group  of  spraying  appliances 
is  made  of  pumpa  worked  by  power  derived  from  the 
revolving  wheels  of  the  vehicle  bearing  the  spray  tank. 
Such  pumps  do  not  prove  much  of  a  success  for  the  spray- 
ing of  orchards  except  when  the  trees  are  small.  For  the 
spraying  of  potatoes  and  other  field  crops,  nursery  stock 
and  trellised  vineyards,  they  are,  however,  preferable  to 
hand -power  pumps  when  much  work  is  to  be  done.  I  do 
not  Imow  of  any  at  present  in  the  colony,  but  I  am 
informed  that  a  few  have  been  imported  and  sent  to  Natal. 
They  are  not  complicated  contrivances,  and  a  farmer  of 
fair  mechanical  ability  could  easily  fit  one  up  for  himself. 


Fig.  40. — Morrill  &  Motley's  "Eclipse**  spray  pump.  One  of  the  most 
recent  designs,  and  one  highly  recommended.  (Loaned  by  J.  Robertson  k  Co., 
Cape  Town.) 

Steam  and  gas  engines  are  used  to  a  limited  extent  in 
the  United  States  to  supply  the  pumping  power  where  high 
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trees  are  to  be  sprayed  in  large  numbers,  but  no  one  that  I 
know  of  in  South  Africa  has  sufficient  spraying  to  be  done 
to  warrant  using  an  engine  even  if  one  is  available  unless, 
perchance,  the  present  prices  of  fuel  take  a  huge  tumble. 

Gravity  spraying  appliances,  that  is,  spraying  apparatus 
in  which  the  force  of  gravity  is  used  to  propel  the  liquid, 
are  of  very  little  value  for  applying  insecticides  and  fungi- 
cides. They  are,  of  course,  only  adaptable  for  low  growing 
plants.  The  pressure  given  to  the  liquid  is  ever-varying 
and  a  much  larger  amount  of  liquid  is  required  to  wet  a 
given  area  than  if  this  was  applied  with  greater  force. 

Care  of  Spray  Pumps. 

Before  a  spray  pump  of  any  kind  is  put  away  after  use, 
it  should  be  thoroughly  washed  and  clear  water  pumped 
through  it ;  hot  water  answers  much  better  than  cold  if 
sticky  or  soapy  washes  have  been  used.  The  working  parts 
should  be  occasionally  oiled ;  and  if  the  paint  on  the  iron 
parts  becomes  worn  away,  it  should  be  renewed.  Attention 
to  these  details  will  preserve  the  pump  for  a  long  period, 
while  if  they  are  neglected,  the  pump  may  never  save  its 
initial  cost. 


Further  Information. 

In  concluding  this  chapter  on  spray  pumps,  I  would  like 
to  make  it  known  to  the  farmers  of  the  colony  that  they  are 
cordially  invited  to  write  at  any  time  to  this  office  for  more 
complete  information.  It  is  my  endeavour  to  keep  in 
touch  with  the  merchants  importing  spray  pumps,  so  it  is 
generally  known  to  me  where  any  particular  spray  pump 
may  be  obtained. 

Summary. 

The  working-parts  of  spray  pumps  should  be  of  hard 
brass. 

The  use  of  rubber  in  a  spray  pump  is  objectionable  as  it 
is  injured  by  preparations  containing  paraffine. 
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The  tank  of  a  knapsaok  pump  should  be  of  good  copper. 
Sheet  iron  or  tin  tanks  soon  wear  out  because  of  the 
chemical  action  of  many  spraying  liquids. 

Copper  tanks  are  injured  by  Iime*sulphur-salt  wash  and 
by  other  liquids  contaming  sulphur  in  a  dissolved  form. 

Compactness  and  simplicity  are  qualities  which  should 
be  demanded. 

A  knapsack  pump  should  throw  a  constant  stream  and 
have  removable  working-parts ;  also  an  agitator  if  any  of 
the  spraying  liquids  to  be  used  require  stirring.  The  forms 
of  knapsack  pumps  in  which  the  working-parts  are  designed 
to  be  carried  in  the  hands  of  the  operator  are  unsatis- 
factory. 

Adjustable  nozzles  are  best  for  coarse  spraying,  and 
cyclone  nozzles  are  best  when  a  very  fine  spray  is  wanted. 
It  is  advisable  to  be  provided  with  both  kinds. 

Bucket  pumps  answer  well  for  garden  use.  The  pump 
should  stand  in  the  bucket  and  the  foot-rest  should  extend 
down  and  rest  on  the  ground. 

Knapsack  pumps  are  excellent  for  spraying  large 
orchards  of  small  trees,  bushes,  and  vines,  and  for  use  in 
places  inaccessible  to  wheel-mounted  contrivances. 

Barrel  pumps  should  be  used  for  general  orchard  spray- 
ing. A  small  one,  mounted  on  a  small  cask  and  carried  by 
two  men  will  answer  for  a  small  orchard ;  but  for  a  large 
orchard,  a  large  pump  mounted  on  a  full-sized  barrel  and 
drawn  by  horse-power  is  more  economical. 

Automatic  agitators  for  any  but  knapsack  pumps  are  a 
convenience,  not  a  necessity.  Eeturn  water  agitators  are 
of  little  value. 

Pumps  worked  by  power  derived  from  the  wheels  are 
successful  for  spraying  low-growing  crops,  young  orchards 
and  trellised  vines. 

Never  fail  to  wash  out  the  pump  with  clear  water  after 
using  it. 
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Aberia  caffra,  see  Eei  Apple. 
Abutilon,  Brown  Scale  on,  84. 
Acacia,  Greedy  Scale  on,  64. 

decunens,  see  Black  Wattle. 

borrida,  see  Thorn  Tree. 

melanozylon.  see  Blackwood. 

saligna,  see  Port  Jackson  WiUow. 
Agare  americana,  see  American  Aloe. 
Almond,  Black  Scale  on,  89. 

Brjobia  Mite  on,  124. 

Greedy  Scale  on,  64. 
Ametican  Aloe,  Oleander  Scale  on,  69,  61. 

Red  Scale  on,  60. 
Apple,  Black  Scale  on,  89. 

Blight- proof  vai  ieties,  111. 

Bryobia  Mite  on,  124. 

Greedy  Scale  on,  64,  65. 

maggot  in  fruit  of.  10. 

Oyster  Shell  Bark  Louse  on,  26,  75. 

Bed  Scale  on,  60,  52. 

stain  produced  by  Bed  Scale,  62. 

Woolly  Aphis  on,  108. 
Apricot,  attacked  by  Godlin  Moth,  10. 

Black  Scale  on,  89. 

maggot  in  fruit  of,  10. 

Oyster  Shell  Bark  Louse  on,  75. 

Red  Scale  on,  50. 

White  Pearh-Scale  on,  78. 
Arbor-yitae,  Oleander  Scale  on,  60. 
A«h,  Oyster  Shell  Bark  Louse  on,  76. 

B. 

Bay,  Brown  Scale  on,  84. 

Sweet,  Red  Scale  on,  50. 
Beans,  Red  Spider  on,  120. 
BelSombra,  Oleander  Sosle  on,  59. 

Red  Scale  on,  50,  53. 
Birch,  Greedy  Scale  on,  64. 

Oyster  Shell  Bark  Loufc,  75. 
Blackherry,  maggot  in  fruit  of,  10. 
Black  Wattle,  Oleander  Scale  on,  59,  61. 
Blackwood,  Australian  Bug  on,  93. 

Brown  Scale  on,  84. 

Bed  Scale  on,  50,  53. 
Blue  Gunif  Blue  Gum  Louse  on,  115, 

Oreedy  Scale  on,  64,  65. 
Buckthorn,  Oyster  Shell  Bark  Louse,  76. 


C. 

Cabbsge,  Cabbage  Aphis  on,  104. 
California  Walnut,  Greedy  Scale  on,  64. 
Camellia,  Brown  Scale  on,  84. 

Greedy  Scale  on,  64. 
Gape  Gooseberry,  Black  Scale  on,  88. 

Oleander  Scale  on,  60. 

Red  Spider  on,  120. 

White  Peach-Scale  on,  78. 
Capsicimi,  White  Pewch-Scale  on,  78. 
Carnation,  Oleander  Scale  on,  60,  61. 
Carob,  Red  Scale  on,  50,  53. 
Ceratooia  siliqua,  see  Carob. 
Cherry,  Oleander  Scale  on.  60. 

White  Peach-Scale  on,  78. 

Wild  Red,  Oyster  Shell  Bark  Louse 
on,  75. 
Chestnut,  Horse,  Oyster  Shell  Bark  Louse 

on,  75. 
Cinchona,  Greedy  Scale  on,  65. 
Citrus  trees,  see  also  Orange,  Lemon,  etc. 

Australian  Bug  on,  98. 

Black  Scale  on,  88. 

Brown  Scale  on,  84. 

Citrus  Pi^ylla  on,  116. 

Long  Scale  on,  71. 

Orange  Aphis  on,  104. 

Purple  Scale  on,  69. 

Red  Scale  on,  50. 

scale  insects  on  imported,  24,  25. 

when  to  spray,  137. 
Clover,  Bryobia  Mite  on,  125. 
Cotton,  White  Peach-Scale  on,  78. 
Cottonwood,  Greedy  Scale  on,  64. 

Oyster  Shell  Bark  Louse  on,  75. 
Cacimiber,  maggot  in  fruit  of,  10. 
Cupressus  maorocarpa,  see  Cypress. 
Currant,  Oleander  Scale  on,  60. 

Oyster  Shell  Bark  Louse  on,  75. 
Cypress,  Red  Scale  on,  50,  54. 

D. 

Drei-doom,  Red  Spider  on,  121. 
Dogwood,  Oyster  Shell  Bark  Louse  on,  75. 

E. 

Elm,  Oyster  Shell  Bark  Louse  on,  75. 
Red  Scale  on,  50,  54. 


[a  45— '97.] 
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Engliflh  Holly,  Brown  Soale  on,  84. 

Greedy  S(»ile  on,  64. 
English  Ivy,  Oleander  Scale  on,  60. 
English  Myrtle,  Greedy  Scale  oil,  64. 
English  Walnnt,  Bed  Scale  on,  60,  52. 
Enoalyptus,  Greedy  Scale  on,  64. 

globoBus,  see  Blue  Gum. 
Euonymous  japonions.  Greedy  Soale  on,  64. 

F. 

Fig,  Brown  Scale  on,  84. 

Greedy  Scale  on,  64,  65. 

Mealy  Bag  on,  99. 

Oleander  Soale  on,  69,  61. 

Ojrster  Shell  Bark  Lonse  on,  76. 
Fachsia,  Greedy  Scale  on,  64. 

White  Peach-Scale  on,  78. 

G. 

G^aninm,  White  Peach-Pcale  on,  78. 
Golden  Feather,  Greedy  Scale  on,  64. 
(Gooseberry,  Cape,  Black  Scale  on,  88. 

Oleander  Scale  on,  60 

Bed  Spider  on,  120. 

White  Peach-Scale  on,  78. 
Oranadilla,  Black  Scale  on,  88. 

Mealy  Bug  on,  99. 

White  Peach-Scale  on,  78. 
Grape,  Bryobia  Mite  on,  126* 

Galandra  on,  7. 

Greedy  Scale  oa,  64. 

Oyster  Shell  Bark  Louse  on,  76. 

Red  Scale  on,  62. 

White  Peach-Scale  on,  78. 
Guava,  Brown  Scale  on,  84. 

Black  Scale  on,  89. 

Greedy  Scale  on,  64. 

maggot  in  fruit  of,  10. 

Mealy  Bug  on,  99. 

H. 

Hakea,  Oleander  Scale  on^  69,  61 . 
Harpephyllum  caffrum,  see  Kafir  Plum. 
Hawthorn,  Oyster  Shell  Bark  Louse  on,  76. 
Heath,  Oyster  Shell  Bark  Louse  on,  76. 
Holly,  English,  Brown  Soale  on,  84. 

Greedy  Scale  on,  64. 
Honeysuckle,  Oleander  Scale  on,  59. 

Oyster  Shell  Bark  Loune  on,  76. 
Horse  Chebtnut,  Oyster  Shell  Bark  Louse 
on,  76. 


Ivy,  English,  Oleander  Soale  on,  60. 

J. 

Jessamine,  Cape,  Oleander  Scale  on,  59. 
White,  Black  Soale  on,  88. 
Yellow,  White  Peaoh-Soale  on,  78. 


K. 

Kafir  Plum,  maggot  in  fruit  of,  10. 

Oleander  Soiue  on,  69. 
Kei  Apple,  Lecanium  on,  87. 
Keur-boom,  Bed  Scale  on,  60,  64. 


tjaurel,  Greedy  Scale  on,  64. 

Mountain,  Greedy  Scale  on,  64. 
Lemon,  also  see  Citrus  trees. 

Citrus  Psyllaon,  116. 

Greedy  Scald  on,  64,  66. 

Mealy  Bug  on,  99. 

Oleander  Scale  on,  59,  60. 

Bed  Scale  on,  60. 
Lignum  Vitae,  Bed  Scale  on,  49. 
LiUc,  Oleander  Scale  on,  60. 

Oyster  Shell  Bark  Loune  on,  76. 
Linden,  Oyster  Shell  Bark  Loiise  on,  76. 
Locust,  Greedy  Scale  on,  64. 
Loquat,  Greedy  Scale  on,  64. 

maggot  in  fruit  of,  10. 


Magnolia,  Oleander  Soale  on,  60. 
Maple,  Greedy  Scale  on,  64. 

Oleander  Scale  on,  60. 

Oyster  Shell  Bark  Louse,  76. 
Medlar,  Oyster  Shell  Bark  Louse  on,  76. 
Melia  azedarach,  see  Seringa. 
Melon,  maggot  in  fiuit  of,  10. 

Bed  Spider  on,  120,  121. 
Morning  Glory,  White  Peach-Scale  on,  78. 
Mountam  Laurel,  Greedy  Scale  on,  66. 
Mulberry,  Oleander  Scale  on,  69,  61. 

Bed  Scale  on,  60,  60,  62. 

White  Peach-Scale  on,  78, 
Murraya,  Purple  Sonic  on,  70. 
Myoporum,  Greedy  Scale  on,  64. 

White  Peach-Scale,  78. 
Myrtle,  Eogliah,  Greedy  Scale  on,  64. 

N. 

Naartje,  see  also  Citrus  trees. 

Citrus  Psylla  on,  116. 

Bed  Scale  on,  60. 
Nectarine,  maggot  in  fruit  of,  10. 


Oak,  Oleander  Scale  on,  60. 

Bed  Scale  on,  60,  63. 
Oleander,  Black  Scale  on,  88. 

Oleander  Scale  on,  69,  61. 
Olive,  Black  Scale  on,  88,  89. 

Oreedv  Scale  on,  64. 

Oleander  Scale  on,  60. 

BedSofdeon,  60,  62. 
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Onuiffe,  see  also  Citrus  trees. 
Black  Scale  on,  89. 
Citros  Psjlla  on,  116. 
Greedy  Scale  on,  64,  66, 
magi^t  in  fruit  of,  10. 
Mealy  Bug  oo,  99. 
Oleander  Scale  on,  60 
Bed  Scale  on,  50. 

P. 

Pasfdflora  edulis,  see  Granadilla. 
Peach,  Biyobia  Mite  on,  124. 

injured  by  resin  wash,  83. 

maggot  in  fruit  of,  10. 

Myzus  persicae  on,  106. 

Oyster  Shell  Bark  Louse,  75. 

White  Peach-Scali  on,  78. 
Pear,  attackei  by  Godlin  Moth,  10.  ' 

Black  Scale  on,  89. 

Bryobia  Mite  on,  124. 

Greedy  Scale  on,  64,  65,  67. 

maggot  in  fruit  of.  10 

Oyster  Sh^U  Bark  Louse  on,  75. 

Pear  Leaf  Blister  Mite  on,  127. 

Pear  Psylla  on,  116. 

Red  Scale  on,  50,  52. 

Btaio  producf>d  by  Red  Scale,  52. 

White  Peach-Scale  on,  78. 

Woolly  Aphis  on,  108. 
Pepper  Tree,  Brown  Scale  on,  84. 
Pbyt  laoca  dioica,  see  Bel  Sombra, 
Plane  Tree,  Oyster  Shell  Bark  Louse  on,  75. 
Plum,  Black  Scale  on,  89. 

Bryobia  Mite  on,  124. 

Oleander  Scale  on,  59,  61. 

Oyster  Shell  Bark  Louse  on,  75. 

BM  Spider  on,  120. 
White  Peach-Scale  on,  78. 
Plumbago,  Australian  Bug  on,  93. 
Polygala    myrtifolia,    White    Peach-Scale 

on,  78. 
Poplar,  Oyster  Shell  Bark  Louse  on,  75. 
Port  Jacbon  Willow,  Oleander  Scale  on, 

59,  61. 
Privet,  Red  Scal«  on,  50,  53. 
Prune,  Bryobist  Mite  on,  124. 

Q. 

Quince,  Black  Scale  on,  88. 
Brown  Scale  on,  84. 
Greedy  Scale  on,  64. 
maggot  in  fruit  of,  10. 
Oyster  Shell  Bark  l«ou8e  on,  76. 


R. 


Raspberry,  Oyster  Shell  Bark  Louse  on,  75. 
Rhamnus  crocens.  Greedy  Scale  on,  64. 
Rose,  Black  Scale  on,  89. 

Brown  Scale  on,  84. 

Red  Scale  on,  50,  52. 

stain  produced  by  Red  Scale,  52. 


S. 

Seringa,  Oleander  Scale  on,  59,  61. 

Red  Scale  on,  50,  53. 
Shaddock,  see  also  Citrus  trees. 

Citrus  Psylla  on,  116. 
Silver  Tree,  Greedy  Scale  on,  64,  65. 
Spiraea,  Oyster  Shell  Bark  Louse,  75. 
Sweet  Bay,  Red  Scale  on,  50,  53. 


Tea,  Greedy  Scale  on,  65. 
Thorn  Tree,  scale  insects  on,  42. 


U. 


Umbellularia  calif  omica,  Greedy  Scale  on,  65. 


V. 

Veronica,  Greedy  Scale  on,  64. 

Vine,  see  Grape. 

Virgilia  capensis,  see  Eeur-boom. 


W. 

Walnut,  California,  Greedy  Scale  on,  64. 

English,  Red  Srale  on,  50,  52. 
Willow,  Greedy  Scale  on,  64. 

Oyster  Shell  Bark  Loumc  on,  75. 

P«)rt  Jackson,  Oleander  Scale  on,  59. 

Red  Scale  on,  50,  53. 


Yucca,  Oleander  Scale  on,  60. 
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Acarina  or  Mites,  119. 
Aoridiam  peregrinanii   not  purporiferam, 
19,  20. 

porparifenim,  noles  on,  19-21. 

roficorney  in  yioeyards,  22. 
Agitators  for  spray  pumps,  142,  150. 
American  Blight,  see  Woolly  Aphis. 
Aphelions  diaspidis,   parasite  of  Oleander 

Scale,  62. 
Aphididce  or  Plant  Lice,  article  on,  102-107. 

general  character  and  habits  of,  102. 

how  disseminated,  104. 

influence  of  climate  on,  104. 

injuries  inflicted  by,  104. 

mode  of  reproduction  in,  103. 

natural  enemies  of,  105. 

remedies  for,  106. 
Aphycus  sp.,  parasite  of  Black  Scale,  91. 
Apple  Scale,  see  Oyster  Shell  Bark  Louse. 
Apple-Boot  Plant  Louse,  see  Woolly  Aphis. 
Aspidiotophagus  citrinus,  parasite  of  White 

Peach- Scale,  81. 
Aspidiotus  aurantii,  see  Red  Scale. 

oamellife,  see  Greedy  Scale. 

limonii,  on  European  lemons,  60. 

nerii,  see  Oleander  Scale. 
Australian  Bug,  article  on  92-98. 

description  and  habits  of,  93, 

difltribution  of,  93. 

enemies  of,  95. 

food  plants  of,  93. 

occurrence  in  Gape  Golony  of,  93. 

remedies  for,  97. 
Australian  lady -birds,  introduced,  17. 

B 

Barrel  pumps,  utility  of,  148. 

Black  Scale,  alno  see  Brown  Scale,  83. 

article  on,  87-92. 

description  and  habits  of,  90. 

distribution  of,  88. 

enemies  of,  91. 

food  plants  abroad,  88. 

found  on  imported  trees,  24. 

occurrence  and  food  plants  of,  88. 

remedies  for,  92. 


Blight-proof  stocks  for  Woolly  Aphis,  111. 
Broad  Scale,  see  Brown  or  Soft  Scale,  83. 
Blood  Insect,  see  Woolly  Aphis,  107. 
Blue  Gum  Louse  on  Blue  Gum,  115. 
Brown  or  Soft  Scale,  article  on,  83-87. 

accompanied  by  smut.  85. 

description  and  habits  of,  84. 

distribution  of,  83. 

enemies  of,  86. 

food  plants  of,  84. 

found  on  imported  trees,  24. 

occurrence  in  Cape  Colo  ay  of,  83. 

remedies  for,  87. 
Bryobia  Mite,  article  on,  123-126. 

description  and  habits  of,  125. 

food  plaots  of,  124. 

injuries  from,  125. 

occurrence  in  Cape  Colony  of,  123. 

remedies  for,  126. 
Bryobia  pratensis,  an  American  species,  123, 
124,  126. 

speoiosi,  a  European  species,  123,  126. 

Bucket  pumps,  utility  of,  148. 
Bug,  use  of  term,  34. 


Cabbage  Aphis,  figure  of,  103. 
Calandra  of  Vine,  notes  on,  7-9. 

lime  as  remedy  for,  8. 
Carpocapsa  pomonella,  i^ee  Oodlin  Moth,  10. 
Ceratatis  capitata,  see  Peaoh  Fly,  10. 
^eroplastes  sp.,  found  on  imported  trees,  24. 
Chaff  Scale,  found  on  imported  fruit,  25. 
(Jhilomenes  lunata,  enemy  of  aphides,  105. 
Chionaspis  sp.,  found  on  imported  trees,  24. 
Chilocorus  distigma,  see  Two  Spotted  Lady- 
bird, 80. 

Citrus  Psylla,  article  on,  116-118. 

description  and  habits  of,  117. 

enemies  and  remedies,  118. 

food  plants  of  116. 

injuries  caused  by,  118. 
Clover  Mite,  see  Bryobia.  123-125. 
Coast  Locust,  see  Red- Winged  Locust,  19. 
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Goodds  or  Scale  Insects,  article  on,  35-48. 

olasBification  of,  35. 

food  habits  of,  42. 

how  disseminated,  38. 

influence  of  climate  on,  42. 

injuries  inflicted  by,  44. 

life  history  of,  36. 

natural  enemies  of,  45. 
Goocinae,  general  characters  of,  35. 
Godlia  Moth,  notes  on,  10-11. 

at  Graaff-Reinet,  10. 

at  Stellenbosch,  10. 

opposition  of,  U. 
Cottony  Cushion  Scale,  see  Australian  Bug. 


Dactylopius  sp.,  see  Mealy  Bug. 

dtn,  on  Citrus  trees  and  fruit,  98,  99. 

long^ispinus,  figure  of,  99. 
Daeus  femigineus,  infesting  cucurbs,  10. 
Details  of  remedies,  130-137. 
Diaspinae,  g^eral  characters  of,  35. 
Diamis  amygdali,  see  White  Peach-Scale. 
Dorthesia,  see  Australian  Bug. 


£ 


Egyptian  Locust,  see  Rei-Wiuged  Locust, 

19. 
Enipusa  grylli,  destroying  locusts,  21. 
Exochomus    nigromaoulata,    see    Shining 

Black  Lady-bird. 
Experiments  with  insecticides,    notes  on, 

11-14. 


Flat  Scale,  see  Brown  or  Soft  Scale. 

Fluted  Scale,  see  Australian  Bug. 

Four  Spotted  Lady-bird,   enemy  of   Red 

Scale,  56. 
Fumigation,    Horticultural    Board    work 
with,  14-17. 
house  at  Cape  Town  Docks,  26. 
report  on,  17,  131. 

to  destroy  scale  insects,  57,  63,  67,  71, 
83,  87,  92,  101,  107,  113,  130. 


Greedy  Scale,  article  on,  63-67. 
description  of ,  65. 
distribution  of,  64. 
enemies  of,  66. 
food  plants  of,  64. 
occurrence  in  Cape  Colony,  64. 
on  imported  fruit,  25. 
ivmedies  for,  67. 


Solly  and  Ivy  Scale,  sea  Brown  or  Soft 

Scale. 
Honey-dew,  nature  and  origin  of,  44. 
Horticultural  Board,  Entomologist's  work 

for  14-17. 
Hydrocyanic  acid  gas,  see  also  Fumigation, 
as  Bcsle  insect  remedy,  130. 


Import  Reg^ulaUons  of  Cape  Colony,  23-27. 

of  Western  Australia,  26. 
Insect,  use  of  term  of,  33. 


Jumping  Plant  Lice,  article  on,  115-116. 

E 

Ealihari  Locust,  see,  Red-Winged  Locust, 

19. 
Karroo  Caterpillars,  investigation  of,  9. 
Cnapsack  spray  pumps,  139-142,  148. 


Laoe-Winged  Fly,  enemy  of  scale  insects, 

46. 
Lady-bird,  life  stages  of  one  figured,  45, 
also  see  undtr  following : — 
Chilomenes  lanata. 
Four  Spotted  Lady- bird. 
Orcus  austral ssiflB. 
Rhizobios  sp. 
Rodolia  icerye. 
Shining  Black  Lady-bird. 
Six  Spotted  Lady-bird. 
Two  Spotted  Lady-bird. 
Varieirated  Lady-bird. 
Vedalia  cardinaUs. 
YeUow  Lady-bird. 
Lady-birds,    Importation     of     Australian 

species,  17. 
LeoaninsB,  geneml  characters  of,  35. 
Lecanium  hesperidum,  see  Brown  or  Soft 
Scale, 
oleee,  see  Black  Scale. 
Lime,  as  remedy  for  Calandra,  8. 
Lbne-sulphur-salt  wash,  directions  for  pre- 
paring, 133. 
Little's  sheep  dip,  experiments  with,  13. 
Locust  fungus  disease,  locusts  destroyed  by 

21. 
Long  Scale,  article  on,  71-73. 
description  and  habits  of,  71. 
distribution  of,  71. 
enemies  of,  73. 
food  plants  of,  71. 
occurrence  in  South  Africa  of,  71. 
remedies  for,  73. 
Lotis  negleota,  see  Four  Spotted  Lady-bird. 
Loxostege  frustalis,  pest  on  Karroo,  9. 
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MoDougal*8  sheep  dip,  experiments  with, 

13. 
Mealy  Bags,  article  on  98-101. 

description  and  habits  of,  100. 

enemies  of,  100. 

food  plants  of,  99. 

found  on  imported  fruit,  26. 

found  on  impoH»d  trees,  24. 

how  disseminated,  98. 

injuries  abroad  of,  99. 

remedies  for,  101. 
Mites,  classification  of,  119. 
Moasel  Scale,  see  [Brown  or  Soft  Scale,  83. 

see  Oyster  Shell  Bark  Louse,  73. 

see  Purple  Scale,  67. 
Mytilaspis  citrioola,  see  Purple  Scale. 

gloverii,  see  Long  Scale. 

pomorum,  see  Oyster  Shell  Bark  Louse. 
Myzus  persicee,  curling  peach  leaves,  106. 

N 

No2zles  for  spray  pumps,  143-146. 

Bordeaux  pattern  of,  144. 

Climax  pattern  of,  146. 

Cyclone  pattern  of,  146. 

Masson  pattern  of,  144. 

McGk>wen  pattern  of,  144. 

rods  to  elevate,  161, 

Seneca  pattern  of,  144. 

Vermorel  pattern  of,  146. 
Nursery  Inspection  Bill,  outlioe  of  Draft, 
27. 
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Oenopia  cinotella,  see  Yellow  Lady-bird. 
Oleander  Scale,  article  on,  68-63. 

deeoription  and  habits  of,  62. 

distribution  of,  68. 

enemies  of,  62. 

food  plants  of,  69. 

found  on  imported  fruit,  26,  60. 

remedies  for,  63. 
Orange  Mussel  *Scale,  pee  Purple  Scale,  67. 
Orcus  australasisB,  suoce!>s  of  introduction 

of,  18. 
Oystor  Shell  Bark  Louse,  artide  on,  73-76. 

description  of,  76. 

distribution  of,  73. 

food  plants  of,  76. 

found  on  imported  trees  and  fruit,  26. 

occurrence  in  Cape  Colony  of,  74. 


Pachytylus  migratorius,  notes  on,  22. 
Paraffine  emulmon,  experiments  with,  13. 

formula  and  directions  for  preparing,  1 36 . 
Parlatoria  pergandii,  see  Chan  Scale,  26. 

zizyphi,  on  impc^ted  fruit,  26. 
Peach  Diaspis,  see  White  Peadi-Scale. 


Peach  Fly,  fruits  attacked  by,  10. 

notes  on,  10. 
Pear  Leaf  Blister  Mite,  article  on,  126-129. 

description  and  habits,  128. 

distribution  and  food  plant  of,  126. 

injuries  by,  12S. 

occurrence  in  Cape  Colony,  127. 

remedies  for,  128. 
Pear  Psylla,  account  of,  116,  116. 
Pharus  sex-guttatus,  see  Six  Spotted  Lady- 
bird. 
Phlycttnus  callosus,  see  Calaodra  of  Vine,  7. 
Phytoptus  pyri,  see  Poar  Leaf  Blister  Mite. 
Plant  Lice,  account  of,  102-107. 

general  character  and  habits  of,  102. 
ow  disseminated,  104. 

influence  of  climate  on,  104. 

injuries  inflicted  by,  104. 

mode  of  reproduction  in,  10i>. 

natural  enemies  of,  106. 

remedies  for,  106. 
Psylla  pyricola,  see  Pear  Psylla,  116,  116. 
Psylidee  or  Jumping  Plant  Lice,  account 

of,  116. 
Pumps,  also  see  spray  pumps. 

selection  of,  138-154. 
Purple  Scale,  article  on,  67-71. 

description  of,  70. 

dititribution  of,  67. 

food  plants  of,  69. 

founa  on  imported  fruit,  26. 

found  on  imported  trees,  24.. 

occarrence  io  Cape  Colony  oi,  68. 

possible  impor  ance  of,  69. 

remedies  for,  71. 


Red  Scale,  article  on,  48-68. 

description  of.  64. 

distribution  of,  48. 

enemies  of,  66. 

food  plants  of,  49. 

found  on  imported  fruit,  25. 

occurrence  in  Cape  Colony  of,  48. 

remedies  for,  66. 

stain  produced  by  on  bark  and  fruit,  62. 
Red  Spider,  article  on,  120-123. 

description  and  habits  of,  121. 

distribution  of,  120. 

enemies  of,  122. 

food  plants  of ,  120. 

remedies  for,  122. 
Red-Wing«rd  Locust,  destroyed  by  fungus, 
21. 

notes  on  invasion  by,  19-21. 
Remedie^  details  of,  180-137. 
Resin  and  soda  waiih,  experiments  with,  13. 
Resin  wash,  exi)eriments  with,  11. 

formula  and  directions  for  preparing, 
131. 

hot  wash  more  effective  than  cold,  12. 

quick  preparation  of  wash,  11-12. 

winter  strength  injurious  to  Peach,  83. 
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Rkinooola  eucalypti,  see  Blue  Gum  Loose, 

116. 
Rhuobius  sp.  destroying  Anstralian  Bug, 

97. 
Rodolia  iceryae,  enemy  of  Australian  Bug, 

96-98. 


Scale  Blight,  see  Oyster  Shell  Bark  Loase, 

.   73. 
Soale  insects,  classifioation  and  character  of, 
34. 

food  habits  of,  42. 

how  disseminated,  38. 

influence  of  dimate  on,  42, 

injuries  inflicted  by,  44. 

life  history  of,  36. 

natural  enemies  of,  45. 
Scbizoneura  lanigera,  see  Woolly  Aphis. 
Scymnus  sp.,  see  Rhizobius,  97. 
Selection  of  spray  pumps,  article,  138-154. 
Sheep  dips,  experiments  with,  13. 
Shining  Black    Lady-bird,  56,  81,  86,  101, 

110. 
Six  Spotted  Lady-bud,  56,  62,  81,  97,  101. 
£5innt  on  leaves,  origin  of,  45. 
Soda  and  sulphur  wash,  formula  and  direc- 
tions for  preparing,  135. 
Soft  Scale,  see  Brown  or  Soft  Scale, 
tfoot-like  fungus  on  leayes,  origin  of,  45. 
Spray  pumps,  article  on  selection  of ,  1 38-  i  54 . 

barrel,  148. 

bucket,  148. 

care  of,  152. 

Glimax,\150. 

desirable  features  in  knapsack,  141. 

disadvantages  of  iron  and  rubber  iu 
construction  of,  139. 

Edipse,  figure  of,  150. 

fonn  of,  140. 

(Calloway  knapsack,  142. 

geared  machine,  151. 

hand  syringe,  147. 

knapeack,  139,  140,  141,  142,  148. 

Notns  knapsack,  141. 

nozjtles  for,  143. 
Starch,  as  an  insecticide,  14-57. 
Steam  as  an  inseotioide,  58. 
Syringes  for  spraying,  147. 


Tetranychus  sp.,  see  Red  Spider. 

telarius,  120,  121. 
Tbea  variegata,  see  Variegated  Lady-bird. 
Trioia  sp.,  see  Citrus  Psyfia. 
Trypeta  sp.,  infesting  blackberries,  10. 
Turtle  Back  Scale,  see  Brown  or  Soft  Scale. 
Two  Spotted  Lady-bird,  80. 


Variegated  Lady-bird,  110. 
Vedalia  cardinalis,  distribution  uf  oolonies 
of,  18,  98. 

enemy  t  f  Australian  Bug,  95-98. 

sent  to  Mauritius,  19. 

sent  to  St.  Helena,  19. 

W 

West  Indian  Peach  Disaspis,    see    White 

Peach-Scale,  77. 
White  Peach-Scale,  article  on,  76-83. 

description  and  habits  of,  78. 

discoloration  of  fruit  by,  80. 

distribution  of,  77. 

enemies  of,  80. 

food  plants  of,  78. 

occurrence  in  Cape  Colony  of,  77. 

remedies  for,  81. 
White  Eye,  as  Stale  destroyer,  47,  62,   101. 

105. 
White  Scale,  see  Australian  Bug,  92. 

see  Oleander  Scale,  58. 
Woolly  Aphis,  article  on,  107-114. 

description  and  habits  of,  109. 

distribution  of,  107. 

enemies  of,  1 10. 

food  plants  of,  108. 

occurrence  in  Cape  Colony  of,  108. 

preventiYes for,  ill. 

remedies  for,  112. 
Woolly  Louse,  see  Woolly  Aphis,  107. 


Yellow  Lady-bird,  as  scale  destroyer,  66, 
81,  106. 


Zosterops  oapensls,  see  White  Eye. 
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Cape  Town,  February  19th,  1898. 

The  Honourable  the  Secretary  for  Agriculture. 

Sib, — I  have  the  honour  to  present  herewith  my  report 
for  the  year  1897.  I  would  respectfully  direct  your 
attention  in  particular  to  the  suggestion  made  in  tiie 
prefatory  remarks  that  an  artist  be  connected  with  the 
Department,  and  to  the  sentences  on  page  9  urging  the 
passage  of  the  ^'Nurseries  Inspection  and  Quarantine 
Act.'' 

CHAB.  P.  L0UN8BURY,  B.  So., 
GoYeminent  EntomologiBt. 
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PBEPATOET  REMAEK8. 

The  last  annual  report  from  this  office,  that  for  1896, 
was  dual  in  form.  Part  I  dealt  with  the  general  work  of 
the  year,  such  matters  as  one  might  expect  to  find  in  a 
formal  annual  report,  while  Part  II  was  a  paper  headed 
"Some  Orchard  Pests."  This  paper  was  an  illustrated 
one,  about  120  pages  in  extent,  and  was  designed,  as  the 
letter  of  submittal  intimated,  **.to  furnish  timely  informa- 
tion on  certain  groups  of  insect  pests  of  considerable  import- 
ance to  fruit  culturists."  It^y  expectation  in  thus  combining 
ttie  annual  report  with  a  popular  paper  on  injurious  insects 
was  to  produce  a  publication  which,  while  answering  erery 
purpose  of  the  Blue-book,  would  also  serve  as  a  hand-book 
to  our  fruit  grf^wers  on  the  insects  discussed  therein ;  and 
to  serve  both  these  objects  without  detriment  to  either,  but 
rather  to  the  mutual  advantage  of  both.  It  Was  anticipated 
that  the  popular  paper  as  a  supplement  to  the  report  would 
indicate  to  the  law-makers  the  nature  of  "  studies  "  con- 
ducted during  the  period  covered,  which  studies  occupied 
time  for  which  account  could  not  otherwise  bo  readily 
made.  And  on  the  other  hand,  it  was  expected  that  the 
fruit  growers,  reading  the  report  for  the  part  specially 
written  for  their  perusal,  would  have  their  attention  drawn 
to  Part  I,  and  thus  become  cognizant  of  the  lines  of  work 
which  this  branch  of  the  Department  is  conducting  in  their 
behalf. 


Now  that  the  report  is  published  and  distributed,  I  have 
learned  sufficient  from  the  experience  to  conclude  that  this 
form  of  report  is  inadvisable^  at  least  under  the  circum- 
stances in  which  I  am  now  situated,  and  the  present 
management  of  the  printing  and  illustrating  of  the  Depart- 
ment's publications.  The  annual  reports  are  for  submittal 
to  Parliament  during  the  session  of  the  year  following  that 
which  they  cover.  My  1896  wpoTt  was  submitted  for 
publication  on  the  lOih  March.  If  it  had  been  in  the 
usual  form,  this  would  have  been  in  ample  time  for 
presentation  to  Parliament  in  the  middle  of  the  session ; 
but  as  it  was,  fully  six  months  elapsed  before  the  finished 
report  was  received  from  the  printer,  aud  long  before 
that  time  Parliament  was  dissolved.  Numerous  delays 
occurred  in  the  work  du^g  this  long  interval; 
these  were  in  part  due  to  the  more  than  ordinary 
care  required  ':^n  the  typography,  and  to  the  fact  that 
special  paper  was  used,  but  more  largely  in  o^e  way 
or  another  to  difficulties  in  the  procural  and  printing 
of  the  illustrations.  Whatever  the  reason,  however, 
the  report  was  not  issued  when  it  should  have  been,^ 
and  therefore  lost  much  of  its  value  as  a  ^^  report."  It  had 
been  plauDed  to  have  a  much  larger  edition  of  the  report 
that  would  have  beeo  published  under  the  usual  conditions, 
but  a  clerical  error  in  the  order  rjosulted  in  a  reduction  of 
the  intended  edition  by  several  hundred  copies,  so  that 
after  the  set  demanda  for  official  distribution  had  been 
satisfied,  comparatively  few  English  copiea  remained  fox 
sale  among  fruit-growers.  Both  objects,  then,  were  in. 
part  defeated.  The  preparation  of  such  a  report  occupies 
some  time,  and  unless  the  objects  in  view  are  fully  achieved, 
such  time  were  better  spent  on  other  work.  As  matters 
stand,  a^  equally  long  delay  would  be  almost  sure  to  occur 
in  publi^ing  a  similar  paper,  and  largely  for  this  reason, 
no  such  paper  will  be  submitted  for  inclusion  with  thi^ 
report. 

The  difficulty  in  regard  to  illustrations  will  never  be 
wholly  removed  until  the  department  has  an  artist  (or 
artists)  attached  to  its  staff.  To  explain  the  why  and 
wherefore  of  this  assertion  would  take  many  words,  too 
many   for  elaboration  of  the  subject  here.     In  another 


report  submitted  (to  the  Minister)  with  this,  but  not 
iut ended  for  publicatior,  the  whole  matter  is  discussed  iu 
detail.  Illustrations  are  a  matter  of  necessity  iu  popularly 
treating  of  different  species  of  iusect^  and  are  at  least 
extremely  dosixable  in  other  publications  for  farmers.: 
Little  can  be  done  in  the  way  of  illustratiug  without  the 
assistance  of  artists.  Most  of  the  Australian  colonif^s 
employ  artists  in  their  departments  for  agriculture.  The 
New  South  Wales  Department  for  Agriculture  has  three 
on  its  staff ;  and  the  difference  between  having  none,  as 
here  at  the  Cape,  and  having  throe  as  in  New  South  Wales, 
is  exemplified  by  a  comparison  of  the  respective  agricul-. 
tural  journals  issued  by  the  two  departments.  Our 
Agricultural  Journal  for  1897  contained  nearly  double  as 
many  pages  ^s  the  New  South  Wales  AgricuUural  Gazette 
for  the  same  period,  the  figures  being  1,500  and  850, 
respectively.  But  the  New  South  Wales  publication  in  a 
single  monthly  issue  often  contained  half  as  many  illustra- 
tions as  our  journal  for  the  whole  year.  And  wMle  nearly 
four-fifths  of  such  illustrations, as  did  appear  in  our  paper 
were  illustrations  taken  over  from  other  publications, 
nearly  evwy  one  of  the  ^Illustrations  in  the  Gazette  were 
drawn  or  j^otographed  and  engraved  expressly  for  that, 
journal. 


In  Absistant  Entomologist  was  appointed  early  in  the 
year,  the  post  being  given  to  Mr.  Claude  Puller.  Owing 
to  his  then  existing  engagement  with  the  Bureau  of 
Agricultiure  of  Western  Australia,  Mr.  Fuller  was  unable 
to  enter  upon  his  new  duties  until  September ;  he  was 
instructed  to  go  to  New  Sorth  Wales  before  proceeding  tn 
the  Cape,  and  to  there  collect  certain  species  of  beneficial 
insects  which  we  desire  to  have  introduced  to  this  Colony. 
The  execution  of  this  duty  occupied  several  weeks,  so  that 
December  had  commenced  before  his  arrival  at  Cape  Town- 
Previous  to  his  short  engagement  in  Western  Australia, 
Mr.  Puller  had  had  about  six  years'  entomological  exper- 
ience in  New  South  Wales  ;  he  was  assistant  to  the  late 
Mr.  A.  S-  OUifi,  the  Government  Entomologist,  and  for 


a  while  after  Mr.  Olliff 8  death  was  Acting  Entomologist. 
His  Australian  experience  will  be  of  great  advantage  to 
us  here  ;  and  as  we  have  already  fcmnd  him  to  be  an 
enthusiastic,  hard,  and  willing  worker,  we  confidently  expect 
to  largely  increase  the  work  of  this  oflffce  during  the 
coming  year. 

Correspondence  and  Publications* 

As  during  the  previous  two  years  for  which  entomological 
reports  have  been  submitted,  there  has  been  a  considerable 
correspondence  with  fruit  growers  and  others  with  this 
office  in  regard  to  injurious  insects.  Only  a  small  part  of 
this  correspondence  has  been  conducted  through  the 
Department  itself,  better  results  being  obtained  by  direct 
communication,  which  obviates  the  delay  otherwise  occur- 
riDg  in  the  receipt  of  specimens  and  iti  the  transmittal  of 
advice.  Enquiries  relatire  to  insects  addressed  to  the 
Agricultural  Journal  have  sometimes  been  replied  to  through 
the  medium  of  that  paper,  but  much  mote  often  by  private 
letter. 

Contributions  in  the  form  of  notes  and  articles  have  been 
published  in  the  Agricultural  Journal  from  time  to  time. 
These  have  sometimes  been  illustrated,  in  all  fifteen  illus- 
trations having  been  used,  of  which  seven  were  original. 

Two  publications  in  book  form  have  been  written  and 
iFSued  during  the  year.  The  first  was  published  as  the 
annual  report  for  1896.  An  explanation  of  its  form  is 
given  in  the  prefatory  remarks.  It  was  hu  indexed  book 
of  162  pages,  and  was  illustrated  by  forty. text  figures  and 
five  full  page  plates ;  one  of  the  plates  veas  a  lithograph 
in  colours  representing  a  number  of  injurious  scale  insects. 
The  second  publication  was  a  29-page  pamphlet  illustrated 
by  seven  figures  and  two  full  page  plates.  It  was  entitled 
''  Gas  Treatment  for  Scale  Insects  " ;  and  as  its  sub-title 
explained,  it  treated  of  the  operations  of  the  Board  of 
Horticulture's  fumigation  outfit,  the  applicability  of  the 
fumigation  procesij  in  Cape  Colony,  and  embodied  a  full 
description  of  the  equipment  necessary  for  fumigation  with 
hydrocyanio  acid  gas.  Ihis  pamphlet  was  published  in 
English  at  the  expense  of  the  Board  of  Horticulture,  and 
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copies  were  distributed  gratuitously  among  the  members  of 
the  yarious  fruit  growers'  associations  ana  to  all  applicants. 
Subsequently,  tlus  Department  had  an  edition  m  JDutch 
published. 

Field  Woek. 

A  portion  of  my  time,  over  one  third,  has  been  s^ent 
away  from  the  office,  eithar  engaged  on  insect  investiga- 
tions or  on  other  duties  connected  with  official  work.  The 
absences,  for  the  moat  part,  have  been  short,  many  being 
for  a  day  or  less.  While  superintending  the  work  of  the 
Board  of  Hortioulture's  fumigation  outfit  (see  page  13) 
which  wa8  in  operatioii  from  the  middle  of  February  to 
June  in  various  plaoes  in  the  Western  Province  between 
Cape  Town  and  Hex  Kiver,  trips  of  from  one  to  three  days 
duration  were  made  to  the  scene  of  operations  on  an  aver- 
age of  about  0QC9  in  ten  days. 

During  April  four  days  were  spent  in  the  Darling  section 
of  Malmesbury,  investigatjing  an  outbreak  of  a  vine  root- 
insect,  a  species  of  Margarodes  (see  page  20).  June  22ud 
to  July  8^,  I  spent  on  a  trip  to  Bathurst  Division,  made 
for  the  purpose  of  interesting  the  orange  growers  in  that 
sectiou  in  the. fumigation  proeeas  for  the  destruction  of  the 
Bed  Scale,  and  to  ascertain  the  condition  of  the  orchards 
in  that  flection  as  regarded  insect)  infestation.  September 
15th  to  October  12th  was  also  spent  in  the  eastern  part  of 
the  Colony.  First,  a  visit  to  Port  Elizabeth  was  made  for 
the  purpose  of  selecting  a  site  for  a  fumigating  chamber 
near  the  Customs.  Then  Bathurst  was  visited  in  order  to 
instruct  the  growers  in  the  working  of  the  newly-intro- 
duced co-operative  fumigation  outfit ;  and  later  I  travelled 
to  Jtast  Loudon  by  way  of  Fort  Beaufort,  Seymour,  Alice 
and  King  Willia.n's  Town.  Orchards  were  visited  at  the 
different  plaoes,  and  advice  given  as  to  the  proper  treat- 
ment for  the  insect  pests  found  therein.  Meetings  of  the 
farmers  were  held  at  Seymour,  Alice  and  King  William's 
Town,  and  every  endeavour  made  to  induce  those  interested 
in  the  culture  of  citrus  fruits  to  take  up  the  gas  treatment. 
At  East  London  a  site  ior  the  proposed  fumigation  chamber 
at  the  Customs  was  selected,  and  attention  given  to  other 
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official  matters.  On  the  return  journey  to  Cape  Town,  a 
t?top  of  a  day  was  made  at  the  Forest  Station  at  Fort 
Cunynghame. 

The  only  other  extended  trip  made  during  the  year  was 
to  Oudtshoom.  The  latter  half  of  December  was  spent  in 
that  district,  the  principal  objects  of  the  visit  being  to 
interest  the  orange-growers  in  fumigation,  to  start  a 
fumigation  outfit,  and  to  ascertain  what  insects  were 
troublesome.  A  fumigation  outfit  for  the  district  had  pre- 
viously been  made,  and  this  was  put  in  operation. 

Import  Kegulations  regarding  Fruit,  Trees,   &c. 

The  restrictions  on  the  importatio:;  of  fruit,  trees  and 
other  plants,  bulbs,  &c.,  to  check  the  introduction  of  per- 
nicious insects  from  abroad,  remain  the  same  as  in  1896, 
with  the  addition  of  a  Proclamation  forbidding  the  impor- 
tation of  coffee  plants.  A  copy  of  the  regulations  is 
published  as  Appendix  P,  The  Natal  Department  of 
Agriculture  has  adopted  regulations  similar  to  ours. 

The  value  of  these  regulations  depends  very  largely 
upon  the  thoroughness  with  which  the  provisions  are 
enforced,  and  much  has  been  done  during  the  past  year*  to 
ensure  thoroughness.  At  the  first  of  the  year  the  inspec- 
tions were  left  wholly  to  Castom  officials;  much  more 
desirable  arrangements  have  now  been  made.  At  Fort 
Elizabeth  the  Superintendent  of  the  city  parks,  Mr.  J.  T. 
Butters,  has  been  engaged  as  examining  officer,  and  at 
East  London  the  curator  of  Queen's  Park.  It  is  believed 
that  no  better  qualified  parties  than  these  two  officers  could 
have  been  found  near  the  respective  porl^.  At  Cape  Town, 
the  Surveyor  of  Customs,  Mr.  H.  le  Sueur,  is  examining 
officer,  but  undei  the  existing  arrangements,  the  Assistant 
Entomologist  acts  with  him  in  the  examination  of  trees 
and  plants. 

Progress  has  also  been  made  in  the  provision  of  facilities 
for  the  disinfection  of  plants  and  fruits  found  infested  by 
insects.  At  Cape  Town,  fumigation  with  hydrocyanic  acid  has 
entirely  superseded  the  far  less  reliable  method  of  cleansing 
by  use  of  soft  soap  washes.  A  fumigation  chamber  was 
erected  near  the  Searcher's  office  during  the  latter  part  of 


1896.  The  floor  dimensions  of  this  straoture  are  about 
10  bj  20.  Corrugated  iron  was  used  for  the  sides  and 
roof.  There  are  two  compartments  of  equal  size;  the 
outer  one  is  used  for  tbe  storage  of  chemicals  and  other 
supplies,  and  the  inner  one,  spokeli  of  as  the  '^  chamber/' 
tor  the  fumigation.  The  walls  of  the  chamber  are  of 
matched  boards  covered  with  painted  canvas  and  the  door 
is  made  to  close  tightly  against  strips  of  felting.  A  flue 
containing  a  close-fitting  valve  leads  from  the  roof  of  the 
chamber  and  provides  for  the  escape  of  the  gas  before  the 
chamber  is  opened  after  a  fumigation.  Supported  on  cleats 
attached  to  the  welh  of  the  chamber  are  forty-eight 
removable,  wire-bottomed  trays  for  the  reception  of  fruit ; 
each  tray  is  capable  of  holding  about  200  fruits  in  a  single 
layer. 

The  fruit  to  be  fumigated  is  placed  on  the  trays,  the  flue 
is  closed,  the  gas  generated,  and  the  door  immediately 
closed.  One  ounce  by  weight  of  98  per  cent,  potassium 
cyanide  is  used  for  each  150  cubic  leet  of  enclosed  space, 
and  Ihe  i^  liberated  from  this  by  the  addition  in  a  lead 
vessel  of  five  fluid  ounces  of  sulphuric  acid  and  ten  fluid 
ounces  of  water.  After  the  expiration  of  one  hour,  the  flue 
is  opened,  and  soon  afterwards  the  door.  Another  half  hour 
is  allowed  to  elapse  before  the  men  enter  to  remove  the 
trays.  This  treatmeiit  has  been  found  to  destroy  scale 
insects  and  scale  insect  eg^  even  without  the  removal  of 
wrapping  papers,  and  that  without  any  injury  to  the  fruit. 
Chemical  analyses  by  the  Government  Analyst  have  been 
made  of  fruits  thus  treated,  and  the  fact  established  beyond 
any  doubt  that  all  traces  of  the  gas  rapidly  disappear,  and 
that  the  treatment  is,  therefore,  in  no  wise  detrimental  to 
the  public  health. 

Trees  and  plants  to  be  fumigated  are  laid  on  the  trays  or 
stood  on  the  floor.  The  gas  at  the  strength  used  has  beeii 
found  to  have  no  injurious  action  on  dormant  deciduous 
trees,  not  even  on  young  peach  seedlings.  This  was  proved 
in  a  series  of  experiments,  the  trees  being  planted  alter  an 
hour's  exposure  to  the  f  Ames.  Pear,  apple  and  peach 
trees  of  ai£Eerent  varieties  were  used  in  the  experiment. 
Citrus  trees  appeared  to  be  injured  to  some  extent,  but  our 
results  with  these  trees  were  too  conflicting  to  allow  of 
definite  conclusions  being  orawn  as  to  their  liability  to 
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injury.  Tlie  same  density  of  gas  baa  frequently  been  used 
for  treating  citrus  trees  in  orchards  without  any  noticeable 
damage  resulting  therefrom. 

Being  well  satisfied  with  the  success  of  the  fumigatioi; 
method  of  disinfecting  insect-iAfested  fruit  and  trees  at 
Gape  Tow^,  tilie  Department  has  approye4  of  my  recomr 
mendation  that  the  same  m^a^is  be  employed  at  East 
LQudon  and  Fort  Elizabeth.  I  l^ave  selected  suitable  sites 
at  these  ports  and  submitted  pli^is  for  the  buildings;  in  all 
likelihood  these  will  be  erected  ^thin  the  next  few  months. 
Our  experience  at  Cape  Town  has  shown  us  that  larger 
buildings  than  the  one,  in  use  there  are  desirable*  The 
one  I  propose  for  Fort  Elizabeth  is  planned  to  cover  a  spacjd 
20  feet  by  '^b  feet.  It  is  to  eonta^  a  f umiga,tion  chamb^ 
10  feet  by  12  teet,  a  store-room  for  supplies  8  feet  by  10 
feet,  and  packing<room  15  feet  by  20  feet;  The  fumiga- 
tion chamber  arrangements  will  be  much  the  same  as  in 
the  Cape  Town  chamber,  the  cjtiief  diifer^noe  being  thp 
substitution  of  a  hinged  window  near  the  top  of  the  bacJ^ 
of  the  spaoe  as  the  means  of  ventilation  in  place  of  the  roof 
flue.  The  structure  for  East  London  will  vary  little  froip 
the  one  designed  for  Fort  Elizabeth. 

These  fumigation  chambers  will  a^HK^mxnodate  from 
0,600  to  12,500  fruits  at  a  time.  If  the  imports  of  fruit 
in  the  future  justify  the  measure,  an  extra  set  ol  trays  will 
be  furnished,  the  second  set  to  be  filled  with  fruit  whijle 
the  other  is  in  use  inside  the  chamber.  By  the  use  of  two 
sets  of  trays  the  process  of  fumigation  may  be  conducted 
three  or  even  four  times  in  tbe  eourse  of  a  working  day. 

A  storage  building,  20  feet  by  42  feet,  for  the  accom* 
mddation  of  fruit  and  trees  awaiting  fumigation  is  soon  to 
be  erected  at  the  Cape  Town  Docks.  For  this  structure,  I 
have  eeleeted  a  site  in  the  immediate  proximity  of  the 
fumigation  chamber.  The  fruit  will  be  unpacked  and 
placed  <M  the  troys  in  this  building. 

The  insects  discovered  in  consignments  pf  trees  and  iruit 
during  1897  were  almost  identical  with  tbpae  found  during 
the  previous  year,  and  enumera^^ed  in  the  last  report.  None 
but  the  Codlin  Moth  deserves  special  mention.  This  insect 
was  present  in  a  number  of  consignments  of  Madeisa  applets 
which  ariived  during  our  winter.     It  is  p^a  of  the  most 
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destaruotlye  ol  frail;  pesto.  Jk»  jbunja  or  oatecpillar  bores 
its  way  to  th^  core  of  ^e  jbiit,  ^b  it  is  hwdlj  reasonable 
to  Bui)i|iQse  that  even  hydxocjanio  »oid  gas  wpuld  penetrate 
the  barrows,  I  recoQimexided  that  all  oofisignments  of 
apples  In  which  this  iusept  was  f  p^md  should  be  confiscated 
and  ipunediately  destroyed.  These  ;recoip,){;i^datioQ8  were 
approved  and  scFeral  hu^dpd  c^sf^  of  Irait  were  burned 
as  soon  as  landed*  The  9ption  pi  immediately  re*shipping 
the  fruit  ^  pn  some  home  oi:  Australi^i;  poimd  vessel  for 
consumption  on  tbie  voyage  was  offered  to  the  consignees 
of  this  fruit,  but  only  ma  few  iustanoeiti  were  any  abl^  to 
avail  themselyes  pf  the  privilege. 

Simple  a^.  is  the  disinxeetion  of  fruit  and  plants  by  means 
of  the  fmnigatiou  m^hod  d«fscii^,  the  expense  to  the 
consignee  is  considerably,  and  th^  r^triotions  are  having 
the  wsired  effect  of  pausing  the  meiTi^nts  to  do  their  best 
to  import  only  such  articles  qpnilng  uiad^  the  regulations 
as  are  whoUy  free  of  insert  infestatioii.  This  fact  is  some- 
times well  illustrated  by  th^  findings  of  the  examining 
officers.  On  one  occasion,  au  inspectpr.  reported  that 
certain  cases  of  fruit  tr^es  consigned  from  Europe  for  sale 
in  this  Colony  were  wholly  free  of  injurious  lufBOCts,  while 
the  trees  in  some  other  cases  sput  by  the  same  co^sigIlor, 
and  on  the  same  vessel,  but  cpnei^^^ed  to  parties  beyond 
the  borders  of  the  Colony,  were  f pund  to  be  much  infested. 
Evidently  the  consignor  was  not  aware  that  we  examine 
all  consignments  landed  at  our  pp^,  ^^l^ougb  a  previous 
disagreeable  experiencie  had.  ^ug^t  him  t^t  we  would  not 
pass  unclean  stock  ipr  sale)  within  pur  borders. 

IfuBSBRiss  iNSPEpnoir  4N]):  Qu^SA^riKE  Pill. 

Considerable  attention  was  dpvotfd  during  the  .early 
months  of  the  ^ear  in  n^giug  a  legislative  measure 
requiring  the  rsg^tration  of  nurseries  of  plants  and  trees 
and  .making  provision  for  their  regular  mspection,  and 
for  the  subsequent  quarantine  ;of  portions  where  proscribed 
insect  pests  were  found. 

The  necessity  for  legislation  ol  this  nature  was 
suggested  to  the  ];(Qard  of  Hprticult^cei .  two  years  ago 
ill  a  report  from  this  office  pubUsjie^  ^U^  ^^^  heading 
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"Fniit  Pests,  and  Legislation  oonoerning  Them."  The 
result  was  the  intiddnction  of  the  Bill,  the  title  of  which 
is  cited  in  the  headmg,  during  ther  last  session  of 
Parliament.  The  full  text  is  given  in'  an  Appendix  to 
this  report.  In  this  form/  the  Bill  was  discussed  at 
the  Fruit  Growers'  Congress  held  at  Wellington  on 
May  6th,  and  was  approved  by  all  those  present  including 
three  nurserymen  (about  fifty  in  number)  with  the  exception 
of  a  single  Stellenbosch  gentleman,  who  attended  fhe 
Congress  purposely  to  oppose  the  Bill. 

While  I  am  responsible  for  the  principles  of  the  Bill, 
I  am  not  accountable  for  all  of  the  details.  I  think 
that  the  distances  from  infected  trees  over  which 
quarantine  is  to  extend  would  be'  sufficient  for  the 
purpose  intended  if  reductd  to  eight  and  twelve  yards 
from  twenty  and  thirty  as  repectively  given.  Other- 
wise than  as  regards  these  distances,  I  desire  to  express 
myself  as  unqualifiedly  in  favour  of  the  whole  Bill. 
I  trust  that  it  will  be  brought  forward  and  become 
law  during  the  coming  session,  and  not  be  thrown  out, 
"a  slaughtered  innocent,'*  at  the  close  of  Parliament, 
as  it  was  last  year. 

The  chief  argument  used  against  the  proposed  Bill  is 
that  it  is  levelled  against  the  wrong  section  of  the  com- 
munity,— that  the  general  public  is  the  chief  offending 
party  in  the  dissemination  of  insect  pests,  and  not  the 
nurseryman.  This  argument  is  absurd.  The  object 
of  the  proposed  Act  is  to'  check  the  diiseminatiany 
that  is  the  spreadihg  abroady  of  insect  peis^;  and  such 
insects  as  would  be  affected  by  it  are  those  which  might 
be  spread  by  being  taken  away  to  new  eentres  with 
plants.  In  the  spreading  of  such  pests  the  general  public 
is  a  passive  agent  only,  while  the  nurseryman  is  an  active 
ustent.  The  great  majority  of  such  pests  are  wingless,  or 
possess  but  slight  flying  powfers.  Their  spread  to  new 
centres  depends  almost  wholly  on  their  bein^  transported 
attached  to  a  food  plant.  Through  the  indifference  of  the 
general  public  to  their  presence,  these  pests  do  spread  to  a 
limited  extent,  it  is  true ;  but  far  greater  disseminatiot  is 
brought  about  by  the  active  agency  of  the  average  nursery - 
rnan  in  one  season  &an  by  the  passive  agency  of  one  of  the 
general  public  in  half  a  century. 
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There  is  need  for  a  measure  to  force  the  general  public 
to  use  remedial  measures  against  insect  pests  ;  but  this  need 
is  not  nearly  so  great  or  so  pressing  as  is  the  need  for 
nursery  legislation.  The  ^'  Plant  Diseases  and  Insect  Pest 
Act,  1895,'-'  a  proposed  Bill  to  secure  the  application  of 
remedies  for  insect  pests  and  plant  diseases  in  districts 
where  the  majority  of  the  land  owners  or  fruit  growers 
petitioned  for  its  enforcement,  was  a  carefully  drawn 
measure  and  deserved  support.  Its  consideration  by  the 
Board  of  Horticulture  was  recommended  by  me  in  the  report 
"  Fruit  Pests  and  Legislation  concerning  Them"  alluded 
to  above ;  but  active  steps  toward  again  presenting  it  to 
Parliament  have  not  been  taken. 

The  distinction  we  seek  to  draw  between  nurserymen 
and  the  public  has  recently  been  made  in  a  number  of 
American  States.  Several  States  now  have  laws  which 
make  it  illegal  for  a  nurseryman  to  sell  stock  which  has  not 
been  inspected  and  certified  to  be  free  of  insect  pests  by 
qualified  state  officers,  that  have  no  laws  requiring  the 
general  public  to  take  any  action  against  insect  pests.  We 
need,  and  should  have,  a  corresponding  law,  and  this  is  what 
is  urged  above. 

The  agitation  for  nursery  legislation  is  having  the  effect 
of  opening  the  eyes  of  some  of  our  best  nurserymen  to  the 
amount  of  harm  that  parties  ia  their  business  unwittingly 
do  in  disseminating  pests,  and  is  leading  them  to  adopt 
measures  designed  to  check  the  mischief.  A  few  nursery- 
men are  now  employing  hydrocyanic  acid  gas  to  treat 
their  stock,  and  it  is  sincerely  hoped  that  others  will 
follow  their  example.  If  all  nurserymen  would  adopt  and 
thoroughly  carry  out  this  measure,  there  would  be  little 
call  for  nursery  legislation;  but,  unfortunately,  there  is 
no  hope  that  all  nurserymen  could  be  persuaded  to  systema- 
tically fumigate  their  stock,  let  alone  doing  such  work  with 
the  thoroughness  absolutely  necessary  to  efficacy.  The 
measure  is  one  which  we  learn  has  been  adopted  by  some 
of  the  large  American  Nurseries,  and  there  used  with  great 
success.  Mr.  E.  Tidmarsh,  one  of  the  longest  established 
nurserymen  in  this  Colony,  has  proved  his  interest  in  the 
future  welfare  of  the  trees  leaving  his  grounds  by  having 
a  substantial  brick  f  umigatiou  vault  constructed.     He  has 
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told  us  that  all  his  stock  will  be  treated  thereiu  before 
being  sent  away.  The  building  measures  six  feet  by 
twelve  feet  inside.  lis  tomb-like  appearance  is  in  good 
keeping  with  its  use. — See  the  illustration. 

Gas  Tekatment  for  Scale  Inskcib. 

The  summer  of  1896-1897  was  unusually  favourable  to 
the  propagation  and  spread  of  scale  insects,  and  particularly 
of  the  common  Bed  Scale  (Asptdiotus  aurantii  Mask.),  so 
destructive  to  orange  and  lemon  trees.  Complaints  of  the 
ravages  of  this  insect  were  received  almost  daily,  and  came 
from  almost  all  parts  of  the  Colony  where  citrus  fruits  are 
grown.  It  was  often  reported  that  the  scale  had  appeared 
and  almost  ruined  whole  orchards  within  a  few  weeks ;  and 
although  such  stories  were  discredited,  it  was  plainly 
apparent  that  the  ravages  of  the  insect  were  unusually 
severe  even  for  so  destructive  and  pernicious  an  insect  pest 
as  this  one  is  during  ordinary  seasons.  A  combination  of 
causes  was  responsible  for  this  increased  amount  of  damage. 
A  diminished  rainfall  in  most  sections,  coupled  with  locust 
ravages  in  the  East  and  South,  had  decreased  the  vitality 
of  the  trees,  and  left  them  less  able  to  withstand  the  drain 
by  the  insects,  and  it  seemed  as  if  the  climatic  conditions 
which  proved  so  unfavourable  to  the  well-being  of  the  trees 
were  just  those  most  propitious  to  the  multiplication  of  the 
insect. 

The  season,  then,  was  a  most  opportune  one  during  which 
to  push  the  newly-introduced  fumigation  process  for  the 
destruction  of  scale  insects,  and  I  did  not  fail  to  take 
advantage  of  the  fact.  Deeming  that  if  the  fruit  growers 
could  be  got  to  realize  that  this  treatment  was  a  success 
they  would  the  more  readily  adopt  recommendations  for  the 
control  of  other  insect  pests,  the  work  of  encouraging  the 
remedy  was  made  paramount  to  all  other  matters,  and  much 
time  and  attention  given  to  it  throughout  the  whole  period 
covered  by  this  report. 

This  crusade  against  Bed  Scale  was  begun  in  the  middle 
of  1896,  on  the  vote  of  the  Board  of  Horticulture,  and 
mention  of  the  work  done  to  the  close  of  that  year  was 
made  in  the  last  annual  report.     For  fumigation,  the  first 
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requisite  is  an  outfit  of  cloth  covers  and  apparatus  for  the 
placing  of  these  over  the  trees  to  be  treated.  A  large  out- 
fit and  all  necessary  appliances  was  prepared  and  paid  for 
from  the  funds  of  the  Board.  The  Board's  primaiy  idea 
was  to  have  the  orchards  in  some  one  centre  fumigated, 
and  thereby  so  much  improved  that  all  fruit-growers  \fovlA 
be  led  to  adopt  the  remedy.  I^ter  it  was  voted  to  extend 
the  scope  of  the  work  tQ  other  centres,  not  treating  all  oir 
the  majority  of  the  trees  as  in  the  first  instance,  but  an 
orchard  here  and  there.  The  work  of  procuring  the  outfit 
and  of  managing  the  operations  devolved  upon  me.  Wel- 
lington was  selected,  as  the  first  scene  of  operations^  and 
about  2,000  trees  in  23  gardens  and  orchards  were  there 
treated  ;  before  the  close  of  1896  another  thousand  tret^ 
were  treated  in;  Paarl  and  StellenbpsciL 

Operations,  were  necessarily  suspended  during  the  fir^t 
weeks  of  18d7.  They  were  resumed  in  late  February, 
when  the  outfit  was  taken  to  Bosebank  and  worked  in  a 
garden  close  by  the  Show  Grounds  on  the  two  days  of  the 
Western  Province  Agricultural  Show.  Later,  orchards  a^t 
Kewlands  in  the  Cape  Pistrict,  at  Somerset  West  and  Ban 
Hoek  in  the  Stell^bosch,  at  Hex  Biver  and  Goudini  in  the 
Worcester,  and  at  Biebeek  West  in  Malmesbury  were 
treated.  In  all  about  6,600  trees  were  fnmigated  before 
ope^tions  wei^e  suspended.  During  the  continuance  of 
the  worik  the  public  was  informed  of  its  progress  from  time 
to  time  through  the  newspapers;  and  at  each  centre 
visited,  the  fruit*grow;ers  and  other  integrested  parties  T^ere 
invited  to  come  to  the  orchards  being  treatea  to  witness 
the  operations  and  to  become  acquainted  with  the  details 
of  the  process* 

In  early  June  I  submitted  the  report  referred  to  on  paj^pe 
4  to  the  Board  of  Horticulture.  The  operations  ha^ 
clearly  established  the  fact  that  the  fumigation  process  was 
a  practical  success  in  combating  the  scale  insect  enemies  pf 
citrus  trees  despite  of  the  many  adverse  conditions  met 
with  in  the  Colonv,  and  this  fact  was  strongly  urged  in  the 
"  Gas  Treatment  •'  report.  Copies  of  the  report  were  at 
once  distributed  in  che  citrus  fruit*growing  sections  of  the 
Colony  and  attention  also  drawn  to  the  work  through 
articles  published  in  the  Agricultural  Journals 
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The  fumigation  of  trees  with  the  BdarcPid  outfit  had  been 
confined  to  the  Western  ProTirice,  it  having  been  the  idea 
of  the  Board  that  the  orange-growers  in  other  sections  of 
the  Colony  would  profit  equally  with  the  Western  growers 
from  the  demonstrations,  sincMhe  succeds  of  these  would 
be  discussed  in  the  various  quarters.  Biit  this  view  of 
matters  was  not  shared  by  certain  Bathurst  growers.  They 
held  that  the  Board,  working  with  Government  nioney, 
had  helped  Western  growers  by  treating  large  numbers  ^f 
trees  for  a  slight  remuneration,  and- that  th«5  same  assistance 
should  be  extended  to  them.  The  BoarS  considered  this 
argument,  and  finally  voted  that  £200  be 'set  aside  for  the 
entomologist  to  expend  in  giving  demonstrations  in  the 
Eastern  sections  of  tbe  Colony. 

This  resolution  of  the  Board  was  by  no  means' unani- 
mously made,  and  I,  personally,  was  much  opposed  to  it. 
With  some  ottier  members,  I  considereSd  that  while  there 
was  a  certain  value  in  affording  such  demonstrations  as  had 
already  been  given  in  the  Western  ProvinoA,  an4  were  pro- 
posed for  other  sections^  the  expenditure  of  the  same  sum 
of  money  in  an  intelligent  effort  to  establish  heal  co-opera- 
tive iumigeition  outfits  would  be  vastly  more  desirable. 
Late  in  June  a  visit  was'  made  to  Bathurst,  and  at  a 
public  meeting  held  under  the  auspices  of  the  dumber 
Fanners'  Association,  I  talked  with  the  growers  and  found 
that  they  would  favour  a  c6-operativb  outfit  My  views 
were  then  placed  iu  writing  and  submitted  to  the  ne!xt 
meeting  of  the  Boards  with  the  i'esult  that  ^he  former 
resolution  was  rescinded  and  one  adapted'  which  offered 
substantial  inducements-  to  growers  to  co-operate  for  the 
purpose  discussed.  A  circular  letter^  embodying  the  offers 
of  tiie  Board  and  pointing  out  the  Advantages  of  co-opera- 
tive dealing  with  this  scale  insect  question,  was  immediately 
drawn  up  from  this  office.  Copies  were  sent  to  the*  secre- 
taries of  all  fruit  growers'  and  other  agricultural  societies, 
and  the  letter  republished  in  the  Agriciiltural  Journal, 
These  offers  still  remain  open,'  and,  to  giye  greater  publicity 
to  tfaem,  the  circular  is  reproduced  as  an  appendix  to  this 
report  Briefly,  the  Board  agrefes  to  supply  cyanide^fot 
fumigation  at  its  cpst  to  the  Qoverhment,  and  on  certain 
conditions  to  subscribe  the  sum  of  £25  to^rards  the  cost  of 
co-operative  outfits. 
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This  method  of  eooouraging  fumigation  is  proving  much 
more  satisfactory  than  the  method  tried  at  first.  The  old 
method  ^as  a  dangerous  one  with  which  to  worL  Very 
naturally  the  impression  quickly  got  abroad  that  the 
Goveniment  was  making  a  business  of  fumigating  trees  at 
a  merely  nominal  figure.  Kumerous  requests,  and  some- 
times demands,  were  received  to  ^'  come  do  my  trees  as  you 
have  so-and-so's";  and  as  it  was  indpossible  to  comply 
with  these  requests,  complaints  of  partiality  arose.  Another 
annoyance  was  the  indisposition  on  the  part  of  not  a  few 
individuals  whose  trees  were  bein^  treated  to  do  anything 
to  &cilitate  the  work,  always  because  that  lawful  prey  to 
everybody,  the  Government,  paid  the  bills.  The  result  of 
this  attitude  was  increased  expense  arid  frequent  vexatious 
delays.  Kone  of  these  difficulties  are  associated  with  the 
new  method. 

But  the  procaral  of  a  fumigation  outfit  nece88itat.es  not 
only  an  outlay  of  money  but  an  outlay  of  time  and  trouble 
as  well.  Seady-made  outfits  are  not  to  be  purchased  any- 
where, let  alone  in  Oape  Colony.  The  pamphlet  alluded  to 
above  told  just  what  materials  were  needed  and  how  pre- 
pared ;  but  the  difficulty  of  getting  these  materials  and  the 
trouble  of  evolving  them  into  the  desired  form  WiCre  soon 
seen  to  be  serious  obstacle^.  To  remove  them  there 
appeared  to  be  no  simpler  means  than  for  me  to  offer  to  have 
the  outfits  made  in  Ci^  Town*  This  I  did^  apd  by  this  - 
means  have  succeeded  in  inducing  many  parties  to  under* 
take  fumigation.  The  goods  for  the  outfit  have  been  pur- 
chased at  wholesale  prioes  and  oare  taken  to  keep  all  of  the 
eiqwnses  reduced  to  the  minimum.  The  General  Manager 
oi  Bailways  ooneeded  3rd  class  rates  for  transportation, 
and  as  the  parties  for  whom  the  outfits  were  made 
ware  charged  only  the  actual  cost  to  me  of  the  mat^ials 
und  labour,  they  secured  their  equipments  for  much  less 
than  they  otherwise  would  have  done.  It  takes  so  much 
of  my  time  to  make  the  purchases  and  superintend  the 
making,  however^  that  I  do  not  much  longer  intend  to  act 
as  free  agent  in  this  way. 

Co-operative  outfits  have  befen  made  up  for  the  Clum- 
ber   Fumigating    Board     (Bathur^t);    the    Oudtshoorn 
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Fruit  Ghrowers*  Association,  the  Paarl  Agricultural 
Association,  and  the  Stellenbosch  Fruit  Qrowers'  Asso- 
ciation. These  outfits  consist  of  15  to  25  covers  each.  Aid 
was  also  given  to  P.  J.  Pentz  of  Wellington  in  the  equip- 
ment of  a  private  outfit  of  about  thirty  covers ;  with  tnis 
outfit  Mr.  Pentz  has  established  himself  as  a  professional 
fumigator,  and  since  the  beginning  of  September  has  been 
engaged  in  the  fumigation  of  trees  in  different  parts  of 
the  Western  Province.  Private  parties  have  also  availed 
themselves  of  the  opportunity  to  get  a  few  covers  for  use 
in  their  own  gardens  and  orchards,  one  or  more  parties  in 
Cape  Town,  Somerset  West,  Paarl,  and  Lovedale  having 
been  supplied  by  me.  Other  parties  have  undertaken  to 
treat  their  trees  without  troubling  me ;  I  have  no  record 
of  these  attempts,  but  know  for  a  certainty  that  parties  in 
Ooudini  (Worcester),  Biebeek  West  (Malmesbury),  King 
William's  Town,  and  Graaff-Beinet  have  had  coveri^i  made 
within  the  past  year. 

Chief  Insbcxs  op  the  Teae. 

It  would  be  quite  useless,  if  not  altogether  undesirable, 
to  mention  the  numerous  insects  reported  to  be  damaging 
crops  or  otherwise  destructive,  about  which  information 
has  been  asked  and  given  during  the  year ;  but  a  few 
notes  relative  to  some  of  the  more  noxious  pests  are  worthy 
of  record. 

Peach  Flj/. — This  insect,  also  spoken  of  as  Peach  Maggot 
or  Fruit  Fly,  appears  to  be  now  prevalent  in  most  sections 
of  South  Africa  where  stone-fruits  are  grown.  A  list  of 
the  fruits  from  which  it  has  been  reared  at  this  Office  was 
given  in  the  last  report,  and  to  this  list  may  now  be  added 
the  red  Christmas  or  New  Year  Plum.  The  fly  which  stings 
Zuur  Besjes,  the  fruit  of  LoryalU  rhamnoides  (Harv.),  an 
indigenous  plant,  has  been  reared  and  found  to  be  a  distinct 
species ;  and  the  same  is  true  of  the  one  which  stings  the 
fruit  of  the  very  common  Lycium  afruniy  sometimes  called 
African  Box,  and  locally  about  Cape  Town,  Kalk  Bay 
Bush.  That  the  fly  which  attacks  the  fruit  of  the  black- 
berry, and  the  one  which  attacks  cucumbers,  melons  and 
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otiier  cucnrbs  are  difitinct  wan  mentioned  last  year.  The 
latter  insect,  wfaioh  might  well  be  referred  to  as  ^^  Melon 
Ry,"  has  been  reared  from  cuoambers  anil  bush  vegetable 
marrows  (squash)  ooUeoted  in  the  Oudtshoom  Division. 

A  great  deal  about  remedies  has  been  written  in  connec- 
tion with  the  Peach  and  similar  fruit  flies,  but  little  in  the 
way  of  actual  experiment  to  test  the  value  of  the  numerous 
suggestions  has  been  done.  Our  species  is  known  in  many 
lands^  including  the  south  of  Europe  and  part  of  Australia. 
I  have  attempted  to  learn  through  both  private  and  of&cial 
channels  whether  the  people  in  these  other  countries  have 
learned  methods  of  dealing  with  the  pest  with  which  we  are 
ignorant ;  but  from  what  replies  I  get  in  answer  to  my 
enquiries,  1  am  forced  to  the  conclusion  that  we  are  not  a 
whit  more  backward  than  they.  This  Office  is  now 
engaged,  in  a  little  practical  field  work  in  the  matter  of 
testing  suggestions. 

The  one  means  above  all  others  to  suggest  itself  to  one 
acquainted  with  the  round  of  life  and  habits  of  the  insect 
is  that  the  fruit  of  trees  liable  to  infestation  be  protected 
during  the  latter  part  of  its  development  by  a  covering  of 
netting  or  some  other  light  cloth.  A  little  reflection  and 
perhaps  a  few  trials  shows  that  the  simplest  and  quickest 
way  of  thus  protecting  the  fruit  is  to  cover  the  whole  tree 
with  a  light  netting  through  which  the  fly  cannot  pass, 
but  open  enough  to  permit  the  circulation  of  air.  That 
protection  could  be  thus  afforded  and  that  without  injury 
to  the  fruit  or  the  tree  was  demonstrated  during  the  past 
season  by  netting  in  a  nectarine  tree.  The  fruit  was 
plucked  in  perfect  condition  while  every  nectarine  on  sur- 
rounding trees  of  the  same  variety  was  maggot  infested. 

The  utility  of  this  measure  depends,  of  course,  on  the 
cost  of  thus  protecting  a  tree.  It  is  at  once  obvious  that 
it  vill  not  pay  to  thus  protect  trees  that  are  not  of  good 
varieties  and  bearing  well  and  the  fruit  of  which  is  not 
specially  liable  to  attack.  We  are  this  season  experiment* 
ing  with  a  cheap  mosquito  netting  specially  imported  from 
a  manufacturer  in  Connecticut,  U.SA..  This  netting  cost 
about  Id.  a  square  yard  landed  in  Cape  Town.  We  anti- 
cipate that  it  will  keep  out  the  fly  and  be  good  for  use 
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during  several  seasons. '  The  labour  of  placing  the  netting 
over  the- trees  and  securing  it  in  position  is  not  great  when 
onoe  the  ^' knack"  is  aoqtiired.  Experiments  with  odour^ 
ous  substa&ces,  hoped  to  disguise  th^  true  character  of  the 
trees  from  the  fly's  standpoint,  are  also  being  tried. 

It  may  be  well  to  remark  right  here  in  connection  with 
the  subject  of  remedies  or  preventives  for  this  destructive 
pest  that  the  most  efficient  check  would  be  the  gathering 
and  immediate  destruction  of  all  "stung"  fruit  at  all 
seasons  of  the  year.  But  unfortunately  this  measure  is 
almost  of  no  avail  if  not  also  carried  out  ty  near  neighbours. 
Moreover,  although  we  know  of  a  goodly  number  of  fruit- 
growers— both  in  the  country  and  about  town — ^who  gather 
and  destroy  fallen  fruit,  we  would  hesitate  to  name  two 
parties  whom,  ,we  know  to  carry  out  the  measure  so 
thoroughly  that  they  do  not  allow  a  fair  percentage  of  the 
maggots  to  pupate  and  transform  to  flies  beneath  their  trees. 
There  is  generally  some  good  excuse  for  the  negligence — 
the  scarcity  and  unreliability  of  labour  especially  at  holiday 
time  or  the  extreme  pressure  of  work  at  the  plucking 
season^  perhaps — but,  Qcvertheless,  the  fact  remains  that 
the  insects  have  esciap^d;  The  destruction  of  the  maggots 
in  the  early,  fruits  does  much  to  save  the  late  friuts. 
Farmers  troubled  with,  the-  Melon  Fly,  which  like  the 
Peach  Fly  has  -a  succession  of  generations  in  a  season, 
would  do  well  to  act  on  this  suggestion.  We  have  had  a 
hundred  flies  from  two  small  marrows;  if  these  flies  had 
lived,  they  might  have  paused  thp  destruction  of  half  a 
hundred  or  mora  inarrows  later  in  the  season. 

Codlin  Moth. — This  is  a  fruit  pest  which  may  some  day, 
in  the  not  distant  future,  earn  for  itself  a  reputation  equally 
as  bad  as  that  now  held  by  the  Peach  Fly.  Its  introduc- 
tion to  new  centres  is  feared  so  much  that  all  foreign  fruit 
found  infested  at  ojar  potfs  is  at  once  destroyed  by  fire. 
But  it  has  been  present  about  Graaff-Keinet  for  a  number 
of  years,  and  it  is  only  a  questibo  of  time  when  it  will  have 
been  spread  to  all  the  fruit-growiug  centres.  Last  year  its 
presence  ona  few  farms  in  Stellenbosch  was  noted.  If  it 
were  Certain  that  otily  a  few  farms  in  Stellenbosch  were 
infected,  energetic  steps  to  stamp  out  the  pest  would  have 
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Iften  fecimiBdended  aiid  pxobftbly  adopted;  but,  as  we 
feared)  die  inseet  is  establiBhed  in  other  p^rts  of  the 
Stellenbc^h  Division;  It  was  very  recently  discovered  in 
a  Somerset  West  orohard,  fifteen  miles  at  least  from  the 
first  orohards.  Two  of  the  first  growers  at  Stellenbosch, 
i^pon  whose  places  this  pest  is  known  are  doing  their  utmost 
tp  check  it.  Their  old  pear  and  apple  trees  have  been  cut 
down  and  burned,  aod  their  young  trees  are  banded  and 
repeatedly  sprayed.  All  fruit  seen  to  be  infested  is  at 
onoe  plucked  from  the  trees. 

Scale  Insects. —The  Mjxxksujsl  amount  of  damage  caused 
by  scale  insects  during  1897  is  referred  to  under  the 
paragraphs  on  '^Gas  Tr^tment  for  Scale  Insects"  on 
another  page  of  this  report  The  Oleander  Scale  was 
observed  to  be  excessiyely  common  in  all  of  the  various 
centres  visited  during  the  past .  year.  The  so-called 
^^ Seringa"  {Melia  aaedare^h)^  is  whitened  with  this  scale 
in  neai;]^  all  parts  of  the  Colony.  Municipal  authorities 
would  act  wisely  is  discarding  this  tree  a&  a  shade  tree,  for 
not  only  is  it  rendered  sickly  and  unsightly  by  the  insect, 
but  a  wide  variety  of  garden  shrubs  and  plaots  in  neigh- 
bouring gardens  contract  the  infestation  and  become  greatly 
injured.  In  the  Oudtshoorn  DiBtrict  a  large  proportion  of 
the  l^mon  trees  are  affected;  I  have  not  heard  of  its 
occurrence  here  on  c>mnge.  A  nun^ber  of-  instances  in 
which  even  grape  vines  have  suffered  have  been  reported 
from  different  pco^ts. 

The  White  Peaeh-Scale  has  been  reported  from  Knysna 
and  Mossel  Bay,  sections, of  the  country  from  which  it  has 
not  previously  be^n  reeorded*  This  insect  is  almost  as 
diqetructive  to  the  pe^ch  tree  as  the  Ked  Scale  is  to  tiie 
orangO)  and  it  is  highly  injurious  to  many  other  trees  and 
plants.  It  is  being  rapidly  disseminated  by  infested  peach 
trees  from  several  .nuneries. 

Two  ornamental  tree  soalesdeserve  notice.  One  Lecanium 
minimum  Ifewst  (so  determined  by  Maskell),  a  soft  scale 
affecting  Finua  insignisy  AalapensiSi  and  perhaps  other  species 
of  Pine,  and  the  oth^r  the  '^  IToif oik  Island  Pine  Coccus  " 
{Erioeocom  araucarim  Mask). .  Both  of  these  scales  excrete 
copious  quagoLtities  of  h^neydew  ;  and,  consequently^  trees 
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much  infested  become  blackened  with  the  fungi  nouririied 
by  honey  dew.  Snoh  trees  from  being  an  ornament  become  a 
hideons  eyesore.  Pine  trees  affected  by  the  first  insect  are 
common  at  King  William's  Town  and  have  been  noticed  at 
different  places  in  the  Midland  districts.  The  Norfolk 
Island  Pine  Scale  affects  the  different  species  o|  Araucaria, 
a  genus  of  trees  highly  esteemed  by  Golonisd  gardeners. 
The  insect  has  been  known  many  years  in  the  eastern 
sections  of  the  Colony  ;  but  only  within  the  last  three 
years,  to  my  knowledge,  has  it  been  found  about  Cape 
Town«  where  it  is  now  causing  consternation  among  the 
gardeners  on  some  of  the  large  estates.  I  have  good 
evidence  that  unclean  nursery  stock  is  responsible  for  the 
dissemination  of  both  of  these  scale  insects. 

Mar  gar  odes  n.8p. — This  curious  root-coccid  was  reported 
in  October,  1895,  from  a  vineyard  at  Olihnt's  Berg,  near 
Worcester.  Last  April  it  was  found  in  three  vineyards 
near  Darling,  in  the  Malmesbury  Division.  At  Olif ant's 
Berg  the  pest  is  a  new  one,  only  one  vine  having 
succumbed  when  attention  was  first  directed  to  the  insect. 
At  Darling  one  vineyard  was  visited  which  has  probably 
been  infested  for  nearly  a  generation.  The  ravages  of  tihe 
pest  while  of  serious  consequence  are  not  at  all  alarming. 
It  would  not  be  surprising  if  future  developments  ikhowed 
that  the  insect  occuned  in  many  sections. 

A  species  of  Margarodes  much  like  ours  in  appearance  is 
reported  to  have  become  a  very  destructive  vine  pest  in 
Chile  and  Argentine.  It  has  even  been  said  to  destroy 
vines  as  rapicUy  as  the  much  dreaded  Phylloxera.  The 
French  ^^  Le  Progr^s  Agricole  "  has  had  considerable  to 
say  about  it  and  fears  its  introduction  to  Europe.  We 
have  made  enquiries  of  Edwyn  C.  Beed,  a  prominent 
Chilean  entomologist,  who  has  known  of  the  insect  since  its 
discovery  about  ^teen  years  ago.  He  writes  that  damage 
is  done  to  vines  badly  cultivated  in  soils  not  suited  to  their 
wants,  and  further  says  that  the  vineyard  in  which  the  pest 
was  found  at  first  is  still  healthy  and  profitable  except  in  a 
strip  of  bad  ground  running  tiirough  it,  the  insect  not 
having  spread  ten  feet  in  ten  years.  This  information  goes 
far  in  relieving  us  of  the  anxiety  w^  were  in  after  reading 
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the  French  reports,  for  tre  were  beginning  to  fear  our 
Margarodes  might  tnm  out  to  be  a  new  and  extremely 
ruinous  pest  It  may  be  of  interest  to  state  that  the 
so-called  " Golden  Beads '^  or  "Ant  Eggs'*  of  Ceres  and 
elsewhere  which  are  threaded  to  form  necklaces,  are  shells 
of  a  similar  insect. 

Paste  Beetle. — ^The  Paste  or  Boot  Beetle  fSitodrepa 
paniceay  Linn  J  has  for  many  years  been  a  familiar  pest  to' 
colonial  boot  and  shoe  merchants  of  this  Colony.  Early 
last  year  attention  was  directed  to  its  injuries  to  the 
bindings  of  volumes  in  the  colonial  archives  stored  in 
the  basement  of  the  Houses  of  Parliament.  A  search  soon 
proved  its  baneful  presence  in  the  book  rooms  of  the 
different  Government  depaHnients.  The  backs  of  numbers 
of  volumes  were  perforated  by  hundreds  of  tiny,  round 
holes,  marking  the  exit  of  the  mature  insects.  In  a  few 
cases  only  was  the  paper  of  the  volumes  seen  to  be  injured 
except  near  where  joined  to  the  covers  and  backing ;  so  the 
extent  of  the  diamage  might  be  said  to  be  the  cost  of 
rebinding.  But,  unfortunately,  a  large  proportion  of  the 
volumes  in  the  aroMves  consist  of  manuscript  papers  to 
which  there  is  not  sufficient  marghi  to  allow  of  rebinding  ; 
as  yet,  few  t'dltimes  here  have  been  s^ously  damaged  but 
if  some  preventive  is  not  adopted,  irremediable  loss  may  be 
occasioned  iri  years  to  come. 

The  application  of  6orrosive  subliinatie  in  alcohol  to 
botanical  specimens  and  to  the  binding^  of  books  is  well ' 
known  to  check  tilie  injuries  of  the  insect  to  parts  so  treated. 
The  suggestion  Was  made  to  the  GoloniaV  Office  to  have 
the  boora  already  bound  protected  iil  this  way  as  far  as 
possible,  and  in  niture  to  haVe  only  poitoned  paste  used  in 
the  binding;  up  to  the  present,  the  suggestion  has  not 
been  heeded;  I  have.met  with  a  medidtf  practitioner  who 
has  had  all  of  his  wall  papers  hung  With  paste  poisoned 
with  corrosive  subliinate,  and  he  tellis  me  that  the  measiii'e 
has  proved  entirely  successful  in  checking  insect  attack; 
his  dbief  object  in  view  in  poisoning  the  paste  Was  to  check 
the  inroads  of  the  Silver  Fbdi  (Lepwna  saceharina^  Linn.), 
an  insect  well  known  as  a  wall  paper  destroyer  in  many 
households. 
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AUKT&ALIAN   La|>Y-BiRD8. 

This  subject  still  occupies  some  thought  and  time..  The 
demand  for  Vedalia  eardmaUMhBJ^  not  yet  died  away,  and 
many  applications  for  colonies  have  been  filled.  •  Owing  to 
the  scarcity  of  the  food,  Icerya  purchasij  the  breeding  of 
the  insect  in  confinement  is  out  of  the  question  and 
reliance  is  wholly  plaoed  on  w)u|t  may^  be  found  in  the 
field.  Many  of  the  applications  are  needless,  no  doubt, 
but  others  are  prompted  by ^0n4  /<fo  local' outbreaks  of 
Icerya.  A  colony  of  several  hu^dxed  .Yedalia  in  the 
larval  state  was  sent  to  Mauritius  ux  early  September  and 
arrived  there  in  good  condition  after  a  voyage  of  over  four 
weeks.  The  twigs  of  infested  Icerya  were  pinioned  to  the 
sides  of  a  wire  cage  and  the  cage  kopt  iji  a  cool  place  on 
deck  throughout  the  voyage. 

The  numbers  of  Orcus  amirabmce^  the  lady-bird  sueoess- 
folly  colonized  at  Fernwood,  Newlaiids,in  1895,  do  not 
appear  to  have  increased  during  the  year.  A  colony  sent 
to  Wellington  has  done  up  better.  This  lady-bird  is  one 
of  those  '^  highly  reopmmended ''  as  an  enemj  of  the  Bed 
Scale ;  but  an  ounce  of  potassium  cyanide  would  destroy 
more  of  the  scale  than  this  lady^bird  has  as  yet  done  for  us. 
Still  we  are  not  discouraged  and  will  ^  09  tryinjg;  to 
establish  imported  beneficial  speoiea.  There  is  a  suspicion 
that  the  numbers  of  the  Orcus  may  be  kept  down  through 
the  unkind  attentions  of  the  Butcher  Bird ;  this  species  of 
Orcus  is  a  showy  one* 

Through  the  agency  of  C}aude  Fuller,  now  assistant 
Entomologist,  .we  have  attempted  the  introduction,  this 
year,  of  a  number  of  species.  Mr.  FuUer^as  engaged  to 
collect  the  insects  whUe  in  Australia.  He  sent  a  large 
consignment,  made  up  of  several  species  in  the  egg  and 
beet;^  stages,, in  cold  storage;  but  all  of  the  insects  had 
sucpumbed  before  the  vessel  arrived  at  Cape  Town.  Their 
mortality  was  probably  due  to  a  tpo  low  temperature  at 
sometime  during  the  voyage.  Lftter,  Mr.  Fuller  followed, 
bringing  with  him  in  Wardiau  cases,  on  declf,  stroAg 
colqpies  of  Rkmbim  vrntrcUis^  Jpeis  co^formiSj  Oroufi  chaly- 
beus^  Cryptol(Bmu8  moHtromierij  and  also  sm^l  ^umbers  of 
several  other  species   of  lady-birds  and  of  Thatpochotres 
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coccophagus^  a  small  moth,  of  which  the  larva  feeds  on 
certain  scale  insects.  Unfortunately,  the  voyage  was 
greatly  protracted,  delays  oocurriDg  at  almost  every  port. 
When  Cape  Town  was  finally  reached,  it  was  found  that 
the  colonies  were  considerably  weakened.  Then  despite  of 
all  care  the  survivors  died  off  without  progeny  until  only 
individuals  of  Rhizobius  ventralis  and  of  Thalpochares  cocco- 
phoffus  remained.  These  survivors  did  not  appear  to  thrive 
in  confinement,  and  consequently  all  were  liberated  in 
favourable  situations  in  the  suburbs.  The  Thalpochares 
has  taken  hold,  but  we  do  not  feel  so  certain  of  the 
Bhizobius. 
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FuMioATiox  CuAMDKB,  C»ipe  TowD  Doclis  — View  of  Interior. 
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Mxtsb's  YuuiQhTiov  T«NT  for  Nar3wy  Stick  at  Fernwool,  Newland^. 
The  trees  are  stooi  in  the  frame  an4  the  tent  lowered  over  them. 
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APPENDIX  A. 


BILL 

TO 


OhMk  the  Diflsammmtioii  of  Inaeet  FestB  or  Plant  Disdaaesfrom 
Nunariea  of  Plants  and  nreea. 

Preamhle. 

T>B  it  enacted  by  the  Qovemor  of  the  Cape  of  Qood  Hope,  with  the  advict) 
-^  and  oonsent  of  the  Legislative  Council  and  Hoase  of  Assembly 
thereof,  as  follows : — 

Repeal  of  repugnant  Laws. 

1.  So  much  of  any  Law  as  may  be  repugnant  to  or  inconsistent  with  the 
p^oyisions  of  this  Act  is  liereby  repealed. 

InUrprttatUm  Clause. 

2.  For  the  purposes  of  this  Act  the  following  terms  within  inverted 
commas  shall,  if  not  inconsistent  with  the  context  and  subject  matter,  have 
the  meanings  hereby  respectively  assigned  to  them,  that  is  to  say  :— 

*'  Nursery  "  shall  mean  any  land  or  premises,  whereon  are  grown  or 
cultivated  any  fruit  or  other  trees,  shrubs  or  plants,  intended  for 
sale  or  distribution  for  the  purpose  of  being  grown  elsewhere. 

*'  Luect  pest  "  shall  signify  any  insect  which  the  Governor  may  from 
time  to  time  by  Proclamation  declare  to  be  an  insect  pest  within 
the  meaning  of  this  Act. 

''  Plant  disease  **  shall  mean  any  fungoid  or  other  disease  which  the 
Governor  may  from  time  to  time  by  Proclamation  declare  to  be  a 
plant  disease  within  the  meaning  of  this  Act. 

Registration  of  Nurseries. 

3.  Every  nursery  diall  be  registered  by  the  owner  or  occupier  thereof,  at 
the  Office  of  the  Besident  Magistrate  or  Assistant  Besident  Magistrate  of 
the  district  wherein  such  nursery  is  located,  on  or  before  the  Idth  January 
in  each  year ;  end  a  general  registration  fee  of  £1  per  annum  shall  be  paid 
by  the  owner  or  occupier  in  respect  of  any  nurseries  owned  or  occupied 
by  him  in  such  district* 

Inspection  of  Nurse r its. 

4.  Every  nursery  shall  be  inspected  at  least  twice  a  year  bv  an  officer 
appointed  for  the  purpose  by  the  Minister;  but,  unless  deemea  absolutely 
necessary  by  the  Minister,  no  inspection  shall  be  made  durinff  such  period 
between  1st  May  and  1st  October,  as  shall  be  fixed  for  the  mfferent  areas 
by  Proclamation  by  the  Governor. 

Duty  of  Inspestcr. 

6,  It  shall  be  the  duty  of  the  inspecting  officer  to  declare  under  quaran- 
tine such  piurt  of  any  nursery  as  lies  within  twenty  (20)  yards  of  any  tree 
or  plant  which  he  finds  infested  with  any  insect  pest  or  plant  disease,  or 
witnin  thirty  (30)  yards  if  such  infested  tree  or  plant  is  over  ten  (10)  feet 
in  height ;  and  such  area  shall  be  held  and  deemed  to  be  under  quarantine 
aocor£ngly. 
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Quarantine,  eontinuaiian  of, 

6.  A  quaraDtine  proclaimed  under  the  preceding  sectaon  shall  remain  in 
force  imtil  the  inspecting  officer  shall  at  a  subseqaent  regular  inspection, 
or  at  an  authorisea  examination  as  provided  lor  in  section  seven  hereof, 
find  the  trees  or  plants  within  such  quarantined  area  free  from  insect  pest 
or  plant  disease,  and  shall  have  given  his  written  certificate  to  that  effect 
to  the  owner  or  occupier  of  the  nursery  affected ;  and  dnnag  such  period 
of  quarantine  it  shall  not  be  lawful  lor  anypawm  to  remove  or  cause  to  be 
removed  anv  nursery  stock  or  acy  plant  or  any  portion  thereof  from  the 
quarantined  area. 

Attthori$ed  ExamimUion* 

7.  Any  owner  or  occupier  of  a  nursery  having  his  nursery  or  any  part 
thereof  thus  placed  under  quarantine  may  upon  application  to  the  Sinister 
have  his  nursery  examined  free  of  charge  prior  to  the  next  regular 
inspection,  to  determine  whether  or  not  he  has  been  successful  in  eradicating 
the  insect  pest  or  plant  disease,  but  such  owner  or  occupier  must  cwtify 
that  a  period  of  six  (6)  weeks  has  elapsed  since  the  last  anplicat^'on  of  a 
remedy.  If  additional  examinations  are  desired,  they  will  be  made  under 
the  same  conditions  but  at  the  expense  of  the  owner  or  occupier ;  and  any 
person  who  shall  give  a  false  certificate  under  this  section  shall  be  deemed 
to  be  guilty  of  a  contraventikm  of  this  Act. 

DtstrucUon  of  PlanU^  dx. 

8.  Nothing  in  the  foregoing  sections  shall  prevent  an^  inspecting  officer 
from. ordering  and  causing  to  be  carriea  into  e£^t  the  immediate 
destruction  of  any  plants  or  trees  in  any  nursery  which  he  finds  infested 


any  dispute  as  to  the  justification  of  such  a  measure  shall  be  referred 
for  decision  to  a  committee  composed  of  three  members,  one  of  whom 
shall  be  appoiuted  by  the  Secret arv  for  Agriculture,  one  by  tiiie  Horticul- 
tural Board,  and  one  by  the  local  Fruit  Growers'  Association,  or  should  no 
such  society  exist  in  the  district,  by  the  local  Agricultural  Society,  or  in 
default  of  sueh  Agricultural  6o(«iety  by  the  Hortioultoral  Board.  jTeither 
the  inspecting  officer  nor  the  owner  or  occupier  oonceraed  shall  be  eli^ble 
for  appointment  on  the  »aid  committee.  The  decision  of  the  comxmttee 
must  be  giiren  within  three  weeks  and  shall  be  final ;  and  until  such 
decision  has  been  obtained  the  infested  portion  or  portions  of  the  nursery 
shall  be  declared  and  held  to  be  under  quarantine  as  provided  for  in  section 
five  of  this  Act. 

Entry  upon  Lands. 

9.  It  shall  be  lawful  for  any  officer  duly  appointed  thereto  by  £he 
Minister  to  enter  upon  any  land  and  to  do  thereon  such  acts,  matters  and 
things  as  are  neoetsary  or  reaeonably  required  lor  carrying  out  the  pro- 
visions of  this  Act,  and  any  person  obstructinff,  resisting  or  interfering 
with  any  such  officer  in  the  lawful  execution  of  his  duty  snail  be  deemea 
to  be  guilty  of  a  contravention  of  this  Act. 

RuU$  and  EfgulaUow* 

10.  It  shall  be  lawful  for  the  Governor  by  Proclamation  to  make,  alter 
or  revoke  such  rules  and  regulations  for  the  purpose  of  carrying  out  tixe 
provisions  of  this  Act  as  may  from  time  to  time  he  deemed  expedient,  and 
to  impose  penalties  for  the  contravention  thereof  not  exceeding  a  fine  of 
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Penalty  Olaiue. 


11.  Any  person  oontraveniaff  any  of  tbe  promionf  of  this  Aet,  or  of 
any  rule  or  regulation  duly  maae  and  published  thereunder,  shall  be  liable 
to  the  partioalar  penalty  on  that  behalf  prescribed,  or  if  no  paitioidar 
penalty  be  prescril^d  then  to  a  penalty  not  exceeding 

ahoti  TUU. 

12.  This  Act  may  be  cited  as  "  The  Nurseries  Inspection  and  Quarantine 
Act,  1897." 
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IMPOBT  BBQULATIONS. 


PBOGLAMATIOir    107,    1896. 

L  The  importation  into  this  Colony  from  places  beyond  the  boundaries 
thereof,  of  all  grape  vines  or  cuttings  or  portions  of  grape  vines,  is  abso- 
lutely prohibiteid,  with  the  exception  of  vines  or  portions  thereof,  imported 
by  the  Government  of  this  Colony  under  such  precautionaiy  measures 
as  it  may  decide  to  be  necessary. 

II.  All  trees  and  plants  other  than  vines,  and  all  parts  thereof,  and 
all  fruits  of  any  description,  and  all  tubers,  roots,  bulbs,  or  portions 
thereof,  and  all  packages,  cases,  pots,  or  ooverinffs  whatsoever  containing 
such,  shall  before  being  introduced  into  this  Colony  from  places  beyond 
the  boundaries  thereof  undergo  a  strict  examination  by  a  competent  officer 
appointed  for  that  purpose,  to  determine,  as  far  as  possible,  the  abaeaoe 
of  noxioas  insects  and  plant  diseases  which  it  would  be  premdioial  to  ^i*if 
Colony  to  iJlow  to  be  introduced ;  and  it  shall  be  the  duty  of  the  consiffnee 
to  open  aU  such  packages,  cases,  or  coverings,  for  the  purpose  of  the 
examination  aforesaid,  and  to  afford  every  facility  to  the  said  Bxamin- 
ing  Officer  during  his  examination. 

III.  Chi  the  aforesaid  Officer  being  satisfied  as  to  the  absence  of  noxious 
insects  and  plant  disoasos  in  such  trees,  plants,  fruits,  tubas,  roots,  bulbs, 
or  portions  thereof,  and  their  packages,  cases,  pots,  or  coverings,  he 
shall  give  a  certificate  to  that  effect  to  the  consignee  ;  and  without  such 
certificate  no  such  articles  shall  be  landed. 

lY.  Ail  trees,  plants,  fruits,  tubers,  roots,  bulbs,  or  portions  thereof, 
or  the  packages,  cases,  pots,  or  coverings  in  which  they  may  be  packed, 
which  shall  be  found  to  be  infected  with  any  noxious  insect  or  plant 
ditease,  shall  be  cleansed  or  disinfected  by  the  consignee  in  the  manner 
prescribed  by  and  to  the  satisfaction  of  the  Examining  Officer ;  and  if 
not  so  cleansed  or  disinfected,  or  if  such  disinfection  shall  be  deemed  or 
found  to  be  ineffectual,  shall  be  immediately  destroyed. 

Y.  ^e  importation  or  introduction  of  any  stone-fruit  tree,  or  any  fmit, 
scion,  cutting,  graft,  root  or  seed,  the  growth  or  produce  thereof,  from  the 
United  States  of  America  or  the  Dominion  of  Canada  is  hereby  absolutely 
prohibited,  and  any  one  importing  or  introducing  such  fruit,  tree,  or  otiier 
article  the  grotrth  or  produce  thereof,  as  aforesaid,  shall,  upon  conviction, 
be  silbiect  to  the  penalty  provided  in  the  bodv  of  this  Proclamation,  and 
in  addition  thereto  the  fruit  tree  or  other  article  imported  shall  forthwith 
be  destroyed. 


[G.  27— '98.] 
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.  YI,  S^jrei  M  iQ  the  pveo^i^g  dauae  mentioxied,  all  itone-froit  trees,  or 
oth^r  artiolef,  the  growth  or  produce  thereof,  may  be  imported  and 
iijitrpdaoed  into  thii  Oolony,  subject  to  '^be  provisions  mid  down  in  Clauses 
2,  3,  and  4,  preceding,  provided  that  such  consignment  of  trees  or  other 
article  be  accompanied  oy  a  sworn  declaration  from  the  consigpior  that  the 
articles  proposed  to  be  imported  w^pre  not  grown  in  the  United  States  of 
America  or  in  the  Dominion  of  Ouiada,  and  without  such  declaration  no 
suidk  articlts  shall  be  imported. 

YII.  On  the  Rxamining  Officer  being  satisfied  as  to  the  suffidenoy  of  the 
declaration  in  section  YI  above  m.entioned,  he  shail  give  a  certificate  to 
that  effect  to  the  consignee ;  and  without  such  certificate  no  such  articles 
shall  be  imported. 

YIII.  The  Gk>vemment  does  not  hold  itself  responsible  for  any  loss  or 
damage  that  may  result  from  the  destruction  of  the  articles  under  the 
provisions  of  these  regulations,  or  from  any  process  that  may  be  con- 
sidered necessary  to  cleanse  or  desinfeot  the  artioies  or  to  discover  the 
existence  or  otherwise  of  any  noxious  insect  or  plant  disease. 

IX.  These  regulations  shall  not  apply  to  canned  or  preserved  fruits. 

Pbociimatioit  475,  1897. 

The  importation  into  this  Clolouy,  from  places  beyond  the  boundary 
thereof,  of  any  coffee  plant,  or  of  any  cutting,  graft,  or  portion  thereof,  is 
hereby  absolutely  prohibited ;  and  anyone  importing  or  introducing  any 
such  coffee  plant,  cutting,  graft,  or  portion  thereof,  shall  upon  conviction 
be  sulnect  to  the  penalty  provided  in  the  body  of  this  Proclamation,  and 
in  admtion  thereto  the  plant,  cutting,  graft,  or  portion  thereof,  shall 
forthwith  be  destroyed. 


Any  party  contravening  any  of  these  import  reffulations  renders  himself 
liaUe  to  a  fine  not  exceeding  £100  sterling,  or  in  default  of  payment  of  the 
fine  to  imprisonment  forateim  not  exceeding  six  months.  Begnlatione 
sunilar  to  those  in  Proclamation  107  have  been  adopted  in  Natal. 
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BOARD  OF  HORTICULTURE'S  CIRCULAR. 


FUMIQATIQK  OF  CiTJiUS  TaKSS. 


To  all  Qrowara  of  Oitrus  fruits  la  Oape  Ooiony. 

TJip  Bed  Scale  is  the  great  drawback  to  the  cultiu^  of  citrus  fmits  in 
Cam  Colony.  The  most  successful  means  for  coping  with  this  insect  pest 
is  fumigation  with  hydrocyanic  acid  gas.  The  great  superiority  of  thi* 
t^^tm^t  oyer  spraying  has  been  amply  proved  by  the  Board  of  Hortipul 
tw^e,  which,  during  the  past  nine  months,  has  had  upwards  of  6,000  treee 
fumigated  in  different  parts  of  the  Western  Province.  The  Board's  work 
has  not  only  proved  the  superiority  of  fumigation  as  regards  efficacy  but 
has  demonstrated  that  the  operations  can  be  carried  on  at  less  expense  than 
spraying. 
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Bverytliing  oonddered,  InmigatioD  oan  be  most  eoonoioioally  and  most 
satisfactorily  carried  on,  in  sections  where  much  citrus  fruit  is  grown,  by 
oo  nbined  effort  on  the  part  of  the  growers.  All  of  the  trees  may  then  be 
treated  by  the  aid  of  a  smgle  outfit  operated  by  a  single  crew  of  men  who 
daily  become  more  experienced  in  their  work. 

The  Board  recommends  that  the  fruit  growers'  and  other  agricultural 
societies  in  these  sections  of  the  Colony  take  up  this  matter  of  co-operation 
and  get  fumigation  outfits  into  working  order  at  once ;  or  where  there  is  no 
society  or  where  a  society  as  a  whol**  does  not  care  to  take  up  the  matter — 
that  interested  parties  organise  a  local  club  especially  for  the  purpose. 

To  encourage  action  in  thus  seourinK  the  fumiffation  of  the  trees  oo* 
operatively,  the  Board  has  decided  to  import  oyanicte  in  bulk  and  to  supply 
this  to  societies  or  olub^  which  take  up  the  matter  at  the  actual  cost ;  uiis 
offer  to  remain  open  for  twelve  months. 

Farther,  the  Board  will  pay  £25  toward  the  cost  of  the  initial  outfit  if  not 
le^s  tiian  £50  is  expended,  or  half  the  cost  if  less  than  £50  is  expended, 
to  the  first  ten  societies  or  dubs  which  avail  themselves  of  the  offer  and 
agree  to  the  following  conditions  : — 

1 .  That  tiie  soci«$ty  or  club  consist  of  not  less  than  five  co-operating  mem- 
bers and  represent  not  less  than  1,000  trees  requiring  treatment. 

2.  That,  with  the  view  of  mdudng  general  fumigation,  the  rules  of  such 
eociety  or  club  Hhall  be  framed  so  as  to  admit  of  other  growers  joining  on 
payment  of  the  necessary  contribution. 

3.  That  the  society  or  club  agrees  to  besin  the  actual  work  of  fumigation 
within  four  months  and  to  fumigate  not  less  than  1,000  trees  within  ten 
months  of  accepting  the  offisr 

4.  That  the  Wovk  be  directed  by  a  committee  from  the  club,  which  when 
requested  by  the  Board  will  submit  full  reports  on  the  progress  of  the  work 
and  on  the  expenses  connected  therewith. 

The  Board  reserves  the  right  to  retuse  aid  to  more  than  one  club  in  any 
one  division. 

The  Board  sends  herewith  copies  of  a  pamplet*  giving  detailed  infora^tion 
concerning  the  process  of  fumigation  and  of  the  equipment  necessary ;  but 
the  foUowmg  general  statements  will  be  of  further  and  more  immediate 
service  to  those  considering  the  above  offars. 

The  trees  are  covered  with  air-tight  cloths  at  night,  and  a  gas  generated 
beneath  the  cover  by  adding  add  to  potassium  cyanide ;  the  gas  thus  formed 
destroys  the  insects  without  injury  to  the  tree.  The  cover  is  left  over  the 
tree  from  one-half  to  three-quarters  of  an  hour  and  as  many  trees  may  be 
treated  at  one  tiuie  as  can  be  covered  and  uncovered  during  this  period. 

Four  men  are  generallv  required  to  carry  on  the  work — a  foreman  and 
tiiree  labourers.  The  only  qualifications  required  of  the  foreman  are  that 
he  be  a  careful,  sensible,  steadv  man,  and  competent  to  direct  the  labourers, 
Prerious  experience  and  knowledge  of  the  chemicals  are  advantageous  but 
not  necessary.  The  Board's  out6t  has  been  in  charge  of  a  foreman  who 
acquired  all  of  his  knowledge  of  fumigation  since  entering  on  the  work,  and 
this  man  has  given  great  satisfaction. 

The  cost  of  an  outfit  depends  largely  upon  the  siae  and  number  of  the 
covers  employed.  The  expense  of  a  single  cover  increases  rapidly  with  the 
size  of  the  tree :  thus  while  a  cover  for  a  tree  five  feet  in  height  may  be 
made  for  about  £l,  a  cover  for  a  tree  15  feet  high  would  cost  nearly  £8, 
and  one  for  a  tree  20  feet  high  abont  £15.  Us  a  number  of  trees  may  be 
treated  together  without  the  employment  of  extra  labour,  it  is  economy  to 
have  a  fair  number  of  covers,  in  general,  if  the  trees  do  not  run  above  16 
feet  in  hdght,  an  outfit  ample  for  the  requirements  of  most  sections  could 
be  prepared  at  an  expense  of  from  £50  to  £75. 

•  Befmring  to  *«  Qhb  Tf^»tment  for  Scale  Inaects** ;  me  page  4. 


VI  APPElsmiX. 

Looal  ownenldp  of  the  outfit  and  iiie  employment  of  Joeal  miea  is  urged, 
since  the  work  muat  be  continued  at  interralB  for  a  number  of  years  to 
effect  the  best  results.  A  sinf^le  treatment  will  almost  eradicate  the  . 
insects,  but  some  are  sure  to  escape ;  attention  at  a  later  date  will  therefore 
be  necessary,  and  if  these  after-treatments  are  given  before  the  trees 
become  mucm  infested  the  pest  will  become  more  and  more  easily  kept  in 
subjection,  and  fumigation  will  need  to  be  resorted  ^o  only  at  long  inter- 
vals. A  second  treatment  will  rarely  oe  required  within  one  year  of  the 
first,  and  the  increase  in  vigour  and  productioTi  on  the  part  of  the  tree — 
eren  when  it  is  only  moderately  infested — will  far  more  than  pay  the  cost 
of  the  treatment. 

It  is  desirable  that  all  infested  trees  in  any  given  locality  be  subjected  to 
the  treatment,  in  order  to  minimize  the  sources  from  which  cleaned  trees 
may  become  re-infested.  Efforts  should  therefore  be  made  te  induce  aU 
the  growers  in  the  locality  to  take  action. 

S^eties  and  duba  considering  the  matter  are  cordially  invited  to  cor^ 
respond  with  the  Board.  It  may  be  possible  to  arrange  for  the  Qovem- 
ment  Entomologist  to  attend  a  meeting  and  discuss  the  project  in  detail 
with  the  members,  and  to  advise  them  with  direct  regard  to  their  local 
requirements. 

Private  parties  considering  fumigation  of  their  own  trees  are  also  invited 
to  correspond ;  the  Board  may  he  able  to  aid  them  either  by  supplying 
cyanide  at  cost  or  by  advising  them  where  they  can  secure  this  and  the 
other  necessary  supplies  at  the  lowest  rates.  It  may  be  well  to  mention 
that  cyanide  is  still  expensive  at  most  chemists,  but  tnat  prominent  Gape 
Town  firms  have  promised  to  supply  it  at  very  reasonable  rateif  as  soon  us 
the  demand  admits  of  their  importing  it  in  bulk.  The  Board  hopes  to  be 
instrumental  in  creating  such  a  demand. 


1st  August,  1897. 


A.  A. 
Secretary,  Horticultural  Board. 
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Cape  Town,  May  loth,  1899. 

The  Honourable  the  Secretary  for  Agriculture. 

Sir, — I  have  the  honour  to  present  herewith  my  report 
for  the  year  1898.  Your  attention  is  specially  directed  to 
the  remarks  under  "  Insect  Legislation,"  and  I  sincerely 
trust  that  you  will  be  disposed  to  exert  your  influence  in 
securing  to  fruit  growers  the  much  needed  measures  therein 
advocated. 

Summer  being  the  busiest  season  for  my  vocation,  and 
the  date  mentioned  for  the  opening  of  Parliament  this  year 
being  much  later  than  usual,  I  took  the  liberty  of  giving 
more  urgent  matters  precedence  to  the  preparation  of  my 
report  ;  this  accounts  for  its  not  being  earlier  submitted. 

CHAS.  P.  LOUNSBURY, 
Government  Entomologist. 
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Report  of  the  Government  Entomologist 
for  the  Tear  1898. 


Presented  to  both  Houses  of  Parliament  by  command  of  His  Excellency  the  Governor^ 

1899. 


REPORT  OF  THE  GOVERNMENT  ENTOMOLOGIST 
FOR  THE  YEAR  1898. 


General  Statement. 

The  work  conducted  by  the  office  may  be    classed    as 
follows  : — 

1.  The  dissemination  pf    knowledge    concerning    and 

urging  the  practice  of  remedial  measures  of  known 
value  for  insect  attack. 

2.  Investigations  to  discover  new    remedies    and    to 

demonstrate  the  value  under  our  conditions  of 
those  advocated  by  entomologists  in  other 
countries. 

3.  Studies  on  the  life  history  and  habits    of    insects 

with  a  view  to  the  practical  application  of  the 
knowledge  obtained. 

4.  Miscellaneous  work  such  as  the  collection  of  Vedalia 

lady-birds  to  send  to  parts  of  the  country  where 
outbreaks  of  Australian  bug  occur,  the  introduc- 
tion and  export  of  beneficial  insects,  the  examina- 


tion  of  plants  imported  through  Cape  Town,  and 
the  preservation  of  insects  collected  or  received 
with  the  view  to  their  ultimately  forming  a  depart- 
mental reference  collection. 

The  first  class  of  work,  though  the  least  attractive  in 
itself,  is  given  the  preference  for  it  is  in  response  to  the  most 
pressing  need.  It  might  be  called  gross  entomological  work 
and  the  need  for  it  in  a  sparsely  settled  and  comparatively 
new  country  (agriculturally)  like  this  is  far  greater  than  in 
more  populous  lands  of  older  civilization.  Our  colonial 
farmers  are  much  behind  the  times  as  far  as  insecticidal 
measures  are  concerned,  and  are  undeniably  slow  in 
adopting  such  measures  when  they  hear  of  them.  The 
explanation  for  this  circumstance  among  those  with  whom 
I  have  come  in  contact  is  not,  however,  in  the  majority  of 
cases,  apathy  towards  new  ideas  or  indifference  towards 
progressive  measures,  but  rather  is  the  natural  conserva- 
tion which  makes  the  average  farmer  everywhere  pro- 
crastinate in  the  adoption  of  improved  methods  and 
appliances  until  their  practicability  is  sharply  brought  home 
to  him,  and  he  realizes  keenly  that  their  adoption  would 
be  to  his  material  advantage.  Not  alone  farmers  but  most 
men  in  all  walks  of  life  instinctively  follow  much  and  lead 
little  ;  they  generally  wait  for  an  associate  to  take  up  a  new 
idea  before  they  start.  Farmers  become  acquainted  with 
new  methods  by  their  reading,  but  few  put  these  into  prac- 
tice until  they  have  seen  others  do  it  and  thus  learn  how 
to  apply  them  to  local  circumstances  ;  they  are  inclined  to 
ignore  precept  and  to  wait  for  example.  Now  the  con- 
ditions which  surround  our  Cape  farmers  are  far  less  favour- 
al)le  to  the  production  of  leaders  to  set  the  example  than 
are  the  conditions  in  England,  America  or  even  in  the 
more  progressive  parts  of  Continental  Europe.  Sparsity 
of  population,  lack  of  manufacturing  interests,  of  agriculture 
along  special  lines,  of  skilled  labour,  all  in  one  way  or 
and  her  are  against  it.  If  our  farmers  had  wide-awake, 
"breezy,  reliable  agricultural  papers  circulating  among  them, 
as  American  farmers  have  by  the  dozen  ;  if  they  had  manu- 
facturers enquiring  minutely  into  their  wants  and  adopting 
their  productions  to  the  special  requirements  ;  if  they  had 
intelligent  in  place  of  cheap  labour  ;  if  the  land  were  thickly 
settled  tlius  giving  a  demonstration  of  the  utility  of  a  prac- 
tice by  one  farmer  the  maximum  influence  through  the 
•same  practice  being  adaptable  with  little  or  no  change  to 


his  neighbour's  conditions ;  then  would  we  find  the 
seemingly  apathetic  colonial  farmer  as  responsive  to  new 
ideas  as  the  farmer  anywhere  else.  The  work  of  the  ento- 
mological office  has  been  modified  to  meet  the  peculiar 
circixmstances.  When  advice  is  sought  by  a  farmer  re- 
garding measures  to  'check  an  insect  pest,  it  is  felt  that  not 
only  should  careful  consideration  be  given  the  matter, 
however  trivial,  but  that  an  earnest  endeavour  should  be 
made  to  have  the  applicant  act  upon  the  recommendations 
given  him,  the  idea  in  view  being  that  this  man  may,  if 
properly  assisted,  set  an  example  that  may  be  followed. 
Acting  under  this  belief,  the  recommendations  and  sugges- 
tions to  correspondents  and  others  seeking  information  are 
made  as  far  as  possible  with  particular  reference  to  the 
individual  case.  Encouragement  for  them  to  take  action 
is  given  by  the  mention  of  where  the  necessary  materials 
and  appliances  may  be  purchased  and  at  what  cost,  and 
frequently  by  placing  their  orders  for  the  various  articles 
needed,  and  even  by  personally  attending  to  the  purchases. 
This  very  indirect  entomological  work  has  necessitated 
keeping  in  touch  with  the  merchants  selling  insecticidal 
appliances  and  materials  employed  in  insecticides,  and  also 
suggesting  to  these  merchants  that  for  which  there  is  likely 
to  be  a  demand.  It  is  impossible  to  estimate  the  value  of 
this  assistance  to  our  farmers.  In  some  cases,  it  is  time 
and  trouble  lost.  Even  when  urged,  many  farmers  will  not 
write  to  say  what  they  have  done  and  how  they  have  suc- 
ceeded, or  if  their  example  is  followed,  yet  it  often  comes 
to  my  knowledge  that  some  seed  falls  on  good  ground  and 
grows  satisfactorily.  Though  seemingly  petty  work  I 
believe  it  important  and  class  it  first  in  the  duties  of  the 
office.  The  leading  measure  urged  during  the  year  has 
been  the  fumigation  of  citrus  trees,  and  the  assistance  given 
parties  in  its  promotion  is  alluded  to  on  page  14. 

Between  one-fourth  and  one-third  of  my  time  has  been 
spent  away  from  office  on  investigations  or  otherwise  en- 
gaged in  official  work.  Six  weeks,  April  15th  to  May  28th, 
were  spent  in  one  trip  to  the  eastern  half  of  the  Colony. 
Fumigation  outfits  were  then  started  at  Cathcart  and  Kei 
Road,  and  others  arranged  for  at  Graaff-Reinet  and  East 
London,  and  studies  were  made  on  a  number  of  important 
insects  in  the  districts  visited.  In  October  a  few  days  were 
spent  at  East  London  as  the  delegate  from  the  Department 
of  Agriculture  to  the  Eastern  Province  Fruit  Growers* 
Congress.     A  report  on  the  proceedings  was  written  for 


the  Agricultural  Journal  on  my  return.  Part  of  November 
and  December  were  occupied  in  the  preparation  of  a  fumiga- 
tion outfit  for  the  Natal  Government,  and  in  instruccmg 
its  manager  from  Natal  in  its  use.  The  outfit  was  made 
to  consist  of  twenty-two  covers  ranging  in  size  from  one 
requiring  but  twelve  square  yards  of  cloth  to  one  requirinp* 
over  three  hundred  square  yards.  The  Natal  Department 
of  Agriculture  had  heard  of  and  became  impressed  with  the 
value  and  importance  of  the  fumigation  work  against  scale 
insects  being  conducted  in  this  Colony,  and  desired  to  intro- 
duce the  remedy  among  the  Natal  growers  of  citrus  fruits. 
It  appealed  to  our  Agricultural  Department  for  assistance, 
and  I  was  deputed  to  prepare  an  outfit  of  covers  and  all  the 
necessary  incidentals  and  then  to  fully  instruct  a  repre- 
sentative from  the  sister  colony  in  all  details  of  the  work. 
To  give  this  manager  experience  in  the  practical  work,  I 
arranged  to  fumigate  a  large  orchard  in  the  Paarl  districr. 
Hither  the  plant  was  taken,  and  about  fifteen  hundred  trees, 
varying  from  five  to  twenty  feet  in  height,  treated  under 
my  supervision.  While  this  work  was  undertaken  solely 
.that  the  Natal  Manager  might  get  needful  experience,  it 
gave  me  a  long  desired  opportunity  of  testing  on  a  larjge 
'scale  the  style  of  covers  and  table  of  chemical  quantities 
which  I  had  been  recommending  ;  the  inferences  from  the 
test  will  shortly  be  made  public. 

The  examination  for  insect  pests  and  plant  diseases  of 
plants  and  trees  imported  through  Cape  Town,  and  of  all 
plant  products  subject  to  our  import  regulations  received 
at  the  General  Post  Office,  has  been  conducted  by  this  Office. 
As  a  result  of  observations,  I  have  suggested  amendments 
to  the  regulations  which,  if  adopted,  as  now  seems  probable, 
will  render  them  more  efficacious  for  their  purpose.  Fumi- 
gation buildings  to  facilitate  the  disinfection  of  insect- 
infested  imports  at  Port  Elizabeth  and  East  London,  and  a 
special  building  at  Cape  Town  for  the  storage  of  imports 
awaiting  examination  and  fumigation,  from  specifications 
by  me,  have  been  constructed  during  the  year  and  are  now 
in  use. 

Before  closing  this  general  statement  regarding  the  work 
of  the  office,  I  desire  to  express  my  appreciation  of  the 
action  of  the  Department  in  appointing  a  Departmental 
Artist,  a  matter  which  I  strenuously  urged  in  my  last  annual 
report  and  in  unpublished  official  papers.  The  gentleman 
selected  for  the  new  post,  Mr.  Arthur  Rich,  is  an  artist  of 
exceptional  ability,  exceptional    in  that  he  combines  the 


highest  artistic  attainments  in  his  representations  of  objects 
with  scientific  accuracy  in  every  detail,  and  thanks  to 
previous  experience  he  is  peculiarly  fitted  for  zoographical 
work,  such  as  should  constitute  the  bulk  of  his  employment 
at  the  Department. 

It  is,  finally,  my  pleasant  task  to  formally  acknowledge 
my  high  estimation  of  the  services  of  the  Assistant  Ento- 
mologist, Mr.  Claude  Fuller,  F.E.S.,  and  to  place  on  record 
his  constancy  in  striving  to  please,  and  his  zealous  devotions 
to  his  chosen  life-work. 

Having  no  other  office  assistance,  routine  duties  have 
fallen  somewhat  heavily  on  Mr.  Fuller,  but  he  has  found 
time  to  assist  me  in  much  special  work.  The  technical 
study  of  the  stock-infesting  ticks  has  occupied  a  portion 
of  his  time,  :ind  has  borne  fruit  in  the  determination  of  the 
more  important  species  as  noted  elsewhere.  His  skill  with 
the  pencil,  and  incidental  great  usefulness  to  me  in  a 
special  line,  is  manifested  by  the  numerous  illustrations  from 
his  drawings  which  appear  in  the  Agricultural  Journal  ;  the 
merit  of  these  is  self-evident. 

Correspondence  and  Publications. 

It  has  been  my  endeavour  to  do  thoroughly  my  part 
towards  making  the  official  publication  of  the  Department 
interesting  and  attractive  to  its  readers,  and  to  this  end 
illustrated  original  matter  has  been  contributed  nearly 
every  month  on  some  entomological  subject  of  more  than 
ordinary  importance  at  the  time.  A  list  of  these  contribu- 
tions is  given  below.  ;'  ^ 


Contributions  to  "Agricultural  Journal.' 
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Worms  in  Stuckvats 

Codling  Moth  . . 
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Portuguese  Potatoes  and  the  Potato 
Moth 

Melon  Aphis 
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Melon  Destroying  Insects    . . 
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The  contributions  covered  eighty-five  pages  of  letter 
press.  They  included  thirty-four  illustrations,  eighteen  of 
which  were  from  original  drawings  and  eight  others  from 
drawings  copied  or  adopted  from  engravings  published 
elsewhere.  With  a  single  exception,  the  original  illustra- 
tions appearing  in  the  Journal  during  the  year  were  all 
prepared  under  the  direction  of  this  office,  and  included  the 
drawing  or  redrawing  of  twenty-five  figures  by  the  assistant 
entomologist.  Reprints  of  all  the  important  papers  were 
made  at  the  time  of  publication. 

The  correspondence  of  the  office  has  slightly  increased. 
In  all  a  few  over  a  thousand  official  letters  were  written, 
seven  hundred  and  eighty-five  of  which  pertained  to  insects. 
This  correspondence  has  been  carried  on  without  clerical 
assistance,  no  account  being  kept  of  papers  dealt  with 
through  the  formal  departmental  channel. 

Insect  Legislation. 

The  Nurseries  Bill. — Despite  the  hearty  support  given  it 
by  the  fruit  growers  at  their  annual  congress  both  in  1897 
and  1898,  the  Nurseries  Inspection  and  Quarantine  Bill, 
drafted  by  the  Board  of  Horticulture  with  my  assistance, 
seems  farther  from  becoming  an  Act  now  than  it  did  two 
years  ago.  It  was  not  even  introduced  into  Parliament  at 
the  last  session.  I  again  urge  its  importance  and  reiterate 
the  statement  made  in  last  year's  report  that,  with  a  certaia 
modification  of  the  area  over  which  the  quarantine  is  to- 
extend,  I  am  unqualifiedly  in  favour  of  its  provisions. 
Without  some  form  of  nursery  inspection,  pernicious  insects 
may  be  introduced  and  unwittingly  spread  all  over  the 
country  before  their  occurence  in  the  Colony  has  been 
discovered.  Even  under  present  circumstances  our  fruit 
industry  needs  careful  fostering.  The  fruit  fly  in  the  stone 
fruits,  the  codling  moth  in  the  apples  and  pears,  and  the 
scale  insects  in  the  citrus  fruits  are  heavy  enough  burdens 
for  the  infant  industry  to  shoulder  without  the  addition  of 
San  Jose  scale,  oyster-shell  bark  louse,  pear  psylla,  or  peach 
borers,  most  destructive  insects  that  might  easily  be  intro- 
duced, notwithstanding  the  precautionary  examination  of 
imported  plants,  and  disseminated  from  the  nurseries  for  a 
number  of  years  before  their  pernicious  character  forced 
Its  attention  on  either  the  nurserymen  or  their  customers. 
In  the  little  state  of  Maryland,  U.S.A.,  over  50,000  orchard 
trees  have  been  killed  by  the  San  Jose  scale  during  the  last 
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four  or  five  years.  The  state  entomologist  in  a  recent 
report  mentions  that  the  proprietors  of  one  extensive  peach 
orchard  had  started  to  uproot  all  of  their  28,000  trees 
because  of  the  ravages  of  this  tiny  pest  ;  the  trees  were 
between  seven  and  ten  years  of  age  and  should  have  been 
in  their  prime.  Were  an  orchard  of  one-fifth  this  size  to 
be  destroyed  here  by  a  scale  pest,  the  effect  on  the  industry 
might  be  calamitous  ;  and  for  all  that  is  known,  this  and 
other  very  injurious  insects  to  which  the  term  '*  new  "  might 
be  applied  may  even  now  be  spreading  from  nurseries.  An 
inspection  of  all  nurseries  by  a  government  officer  having 
a  knowledge  of  insects  and  diseases  liable  to  be  spread  with 
trees  is  highly  desirable,  even  if  the  inspection  be  not 
coupled  with  a  quarantine  of  infected  areas  or  other  com- 
pulsory measure  to  arrest  the  distribution  of  the  dangerous 
pests.  The  nurserymen  would  then  at  least  be  made 
cognizant  of  the  presence  of  noxious  insects  and  plant 
diseases,  and  they  would  in  the  majority  of  cases  take  steps 
to  remove  or  minimize  the  evil.  But  a  systematic  quarantine 
of  infected  areas  until  the  cause  is  removed,  as  the  Nurseries 
Inspection  and  Quarantine  Bill  proposes,  would  far  better 
safeguard  the  interests  of  the  public,  and  would  not  bear 
heavily  on  careful  nurserymen  except  in  those  instances  in 
which  the  nurseries  are  small  and  located  in  town  centres 
or  in  botanical  gardens.  In  such  situations,  its  provisions 
might  often  prove  burdensome  through  surrounding  orna- 
mental and  fruit  trees  serving  as  breeding  grounds  from 
which  pests  continually  spread  to  the  nursery  stock.  No 
sympathy  need  be  felt  for  private  nurserymen  growinp- 
stock  for  country  planting  on  town  sites  because  of  probable 
hardship  from  a  Nurseries  Inspection  Act.  With  regard  to 
nurseries  in  connection  with  municipal  botanical  gardens. 
It  may  be  said  that  some  of  them  have  done  useful  and 
highly  creditable  work  in  the  past  in  introducing  and  dis- 
seminating improved  varieties  of  fruit  trees.  But  the 
nursery  business  has  now  become  a  field  for  private  enter- 
prise, and  private  nurserymen  have  amply  demonstrated 
their  ability  to  do  all  that  botanical  garden  nurserymen  can 
possibly  do  and  much  more  ;  in  short,  the  necessity  for  a 
public  institution  to  conduct  a  nursery  business  other  than 
for  its  own  profit  has  passed  away.  Though  they  formerly 
played  a  well-nigh  indispensable  part,  time  has  brought 
changes,  and  now  no  sound  argument  can  be  advanced  to 
justify  the  continued  existence  of  the  botanical  garden 
nurseries.       Therefore,    why  need    heed    be    paid    to    the 


annoyance  which,  for  the  public  weal,  the  proposed 
legislation  may  cause  them  ? 

Orchard  Legislation, — The  necessity  for  orchard  legislation 
is  rapidly  increasing  now  that  the  codling  moth  is  becoming 
a  factor  with  which  fruit  growers  must  reckon.  No  active 
steps  toward  obtaining  an  orchard  measure  have  been  taken 
since  the  "  Plant  Disease  and  Insect  Pest  Bill "  was  brought 
forward  in  1895.  That  orchard  legislation  is  desirable  has 
been  persistently  advocated  by  me  from  the  very  first,  and 
I  am  now  strenuously  urging  the  horticultural  boards  to 
thoroughly  consider  the  matter,  and  I  trust  that  a  measure 
embodying  the  essential  features  of  the  1895  Bill  will  soon 
be  brought  before  Parliament.  Observations  on  this  subject 
were  made  in  the  article  on  the  codling  moth  published  in 
the  Agricultural  Journal  for  November  loth,  and  for  con- 
venience these  are  included  in  this  report  as  an  appendix. 

Import  Regulations*. — Our  import  regulations  ^re,  with- 
out question,  the  means  of  retarding  the  introduction  of 
many  foreign  pests,  and  are  thus  shielding  the  Colony  from 
indeterminate  but  in  the  aggregate  probably  great  losses 
which  these  pests  would  cause.  The  very  fact  that  all 
imported  plants  and  fruits  are  subjected  to  inspection  at  our 
ports  is  in  itself  an  important  safeguard,  for  in  a  large 
number  of  instances  it  secures  a  careful  selection  of  the 
articles.  As  regards  the  inspections,  these  are  now  much 
more  ably  conducted  than  formerly,  but  I  venture  to  sug- 
gest that  still  greater  efficiency  would  be  attained  if  the 
examining  officers  were  responsible,  not  as  now  simply  to 
the  official  head  of  the  Department,  but  to  a  subordinate 
officer  of  the  Department,  a  "  chief  inspector,"  one 
of  whose  special  duties  it  should  be  to  keep  himself 
thoroughly  posted  on  the  pests  liable  to  infest  the  fruits  and 
plants.  It  must  be  remembered  that  the  examining  officers 
give  but  a  small  portion  of  their  time  to  the  inspection 
duties,  that  they  are  not  economic  entomologists  or 
botanists,  fruit  experts  or  trained  inspectors,  and  that,  there- 
fore, although  they  are  admittedly  well  chosen  men  it  is 
really  requisite  that  they  receive  instructions  direct  from  one 
who,  to  use  a  street  expression,  is  more  "  in  the  know." 
The  argument  may  be  advanced  that  any  of  the  Depart- 
ment's advisory  officers  may  now  recommend  to  the 
executive  any  suggestion  or  instruction  he  may  think  it 
advisable  to  have  given  to  the  examining  officer  ;  but  the 

*  The  text  of  the  present  regulations  was  published  in  last  year's  report. 
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fact  is  no  oflficer  can  do  much  of  this  without  making  him- 
self appear  more  or  less  meddlesome.  I  speak  thus  freely 
in  regard  to  this  matter  because  I  have  had  much  to  do  in 
devising  the  present  facilities  for  the  disinfection  of  infested 
imports,  because  the  pests  concerned  are  almost  exclusively 
insects,  and,  therefore,  such  as  I  am  directly  interested  in, 
and  lastly  because  the  fruit  growers  depend  on  me  to  do 
my  utmost  to  increase  the  effectiveness  of  the  regulations. 

The  provision  of  facilities  for  gaseous  disinfection  of 
plants  and  fruits  at  the  three  principal  ports  has  made  it 
possible  for  me  to  make  the  recommendation  with  some 
assurance  of  its  adoption,  that  the  regulations  be  amended 
to  require  that  all  consignments  of  trees  be  subjected  to 
fumigation  with  hydrocyanic  acid  gas  whether  or  not  in- 
festing insects  were  discovered.  I  have  long  considered 
the  inclusion  of  a  clause  to  this  effect  desirable,  and  the 
recommendation  was  reserved  only  because  of  the  lack  of 
facilities  for  rendering  it  priacticable.  The  principal  reason 
for  my  considering  this  precaution  desirable,  lies  In  the  fact 
that  certain  yet  foreign  to  us,  but  almost  cosmopolitan  per- 
nicious scale  insects  are  very  inconspicuous  on  their  food 
plants  and  that,  owing  to  the  generally  soiled  and  often 
musty  condition  of  the  trees  on  their  arrival,  a  slight  infesta- 
tion by  these  insects  might  easily  be  overlooked.  The 
adoption  of  the  suggestion  would  not  obviate  the  necessity 
for  a  careful  examination,  since  one  would  be  still  required 
to  determine  the  presence  or  absence  of  pests  whose  destruc- 
tion would  not  be  rendered  certain  by  the  fumigation. 

At  the  same  time  (August  last)  it  was  recommended  that 
the  regulations  be  further  amended  to  permit  a  very  limited 
importation  under  strict  Government  supervision  of  new 
varieties  of  stone-fruits  from  states  and  provinces  of  the 
United  States  and  Canada  in  which  the  peach  yellows  and 
peach  rosette*  do  not  occur.  The  regulations  as  they  at 
present  stand  debar  all  importations  of  stone-fruits  from 
these  countries,  the  reason  for  this  drastic  provision  being 
the  fear  of  introducing  the  peach  yellows.  This  disease, 
however,  and  the  peach  rosette  as  well,  is  entirely  restricted 
to  eastern  and  central  sections,  and  has  nowhere  appeared 
within  a  thousand  miles  of  the  Pacific  coast,  and  legislation 
has  been  enacted  in  the  west  to  guard  against  its  introduction. 
There  is  room,  therefore,  for  a  qualification  of  our  regula- 
tions sufficient  to  permit  the  limited  introduction  of  new 

♦  The  peach  rosette  is  a  perplexing  disease  which  is  second  only  to  peach 
yellows  in  destructiveness  to  sCone-fniits. 
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varieties  a^  suggested.  Nowhere  else  in  the  world  than  on 
the  Pacific  slope  is  more  intelligent  effort  being  directed 
to  the  improvement  of  fruit  by  selection  and  hybridization. 
"  Novelties "  are  constantly  coming  forward,  and  among 
these  are  many  of  the  market  sorts  of  the  future.  Particular 
attention  has  been  paid  to  plums  and  prunes,  stone-fruits 
in  which  our  fruit  growers  feel  a  keen  interest  ;  in  the 
former  because  shipments  to  England  have  been  found 
highly  remunerative,  and  in  the  latter  because  there  is  a 
strong  colonial  demand  at  good  prices  for  which  to  cater. 
Some  recent  productions  in  prunes  promise  remarkably 
well,  and  even  bid  fair  to  completely  oust  the  old  conti- 
nental varieties.  If  our  import  regulations  were  sensibly 
amended,  our  nurserymen  and  fruit  growers  would  be 
enabled  to  introduce  these  new  varieties  as  soon  as  they 
are  placed  on  sale,  and  thus  at  once  be  able  to  test  their 
suitability  to  our  climate  and  conditions.  But  as  matters 
stand  we  must  wait,  perhaps  several  years,  until  the  varieties 
are  introduced  to  France,  the  Australasian  colonies  or  other 
lands  outside  America,  and  from  there  get  our  stock.  The 
varieties,  meanwhile,  will  not  have  improved  with  the 
multiple  changes  in  climate  that  they  have  experienced,  and 
instead  of  their  being  obtained  from  wholly  reliable  sources 
as  in  all  probability  they  would  be  if  imported  direct,  they 
may  reach  us  from  doubtful  nurseries,  and  thus  endanger 
us  with  new  pests.  The  area  infested  by  the  peach  yellows 
is  known,  and  there  is  not  the  slightest  danger  of  our  getting 
it  wifh  new  varieties  of  stone-fruits  from  states  where  it 
has  never  been  reported.  Writing  to  advise  the  California 
State  Board  of  Horticulture  on  the  question  of  safety  in 
permitting  introductions  from  states  within  the  infected 
area,  Professor  B.  T.  Galloway,  Chief  of  the  Division  of 
Vegetable  Pathology,  of  the  United  States  Department  of 
Agriculture,  said  :  '*  If  yellows  exist  in  some  parts  of  a  state 
and  not  at  all  in  others,  I  should  consider  it  safe  to  import 
from  non-infected  regions,  provided  that  they  are  not  very 
close  to  infected  regions,  and  provided  it  can  be  shown 
that  the  buds  as  well  as  stocks  come  from  healthy  localities." 
Sorely  if  this  high  authority  on  plant  diseases  considers  it 
safe  to  introduce  from  states  partially  infected,  we  have  no 
reason  to  hesitate  in  relaxing  our  regulations  to  allow  of 
very  limited  introductions,  and  that  under  Government 
supervision,  from  perfectly  clean  states  ? 

Both  of  the  proposed  amendments  were  communicated 
by  the  Department  to  the  Horticultural  Board  to  get  its- 
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views,  and  the  Board  in  turn  referred  the  matter  to  a  com- 
mittee. After  careful  deliberation  this  committee  reported 
itself  in  sympathy  with  the  proposals,  and  further  recom- 
mended that  the  restrictions  suggested  for  stone-fruits 
should  be  extended  to  cover  trees  of  all  kinds  from  wherever 
imported.  The  report  w^as  adopted  and  transmitted  to  the 
Department.     As  finally  amended  the  proposals  read  : — 

1.  That  the  importation  of  fruit  trees  and  trees  of  all 

other  kinds,  seedling  stocks  excepted,  be  here- 
after permitted  only  when  the  following  conditions 
are  complied  with  : — (a)  that  a  permit  be  specially 
procured  from  the  Agricultural  Department 
stating  what  it  is  desired  to  import,  from  where 
and  from  whom  ;  (6),  that  the  importation  be 
limited  to  ten  trees  or  separate  parts  of  trees  of 
any  one  variety,  and  to  a  maximum  of  one  hundred 
trees  or  separate  parts  of  trees  of  all  varieties  to 
any  one  party  in  one  i  season  ;  {c)  that  the  importa- 
tion be  exclusively  limited  to  varieties  not 
catalogued  by  any  Colonial  nurseryman  ;  and  (d),. 
that  each  consignment  be  accompanied  by  a  sworn 
declaration  stating  that  the  stock  was  carefully 
examined  at  the  time  of  packing  and  found  en- 
tirely free  from  boring  insects.  That  the  importa- 
tion of  stone-fruit  trees  from  the  United  States 
and  Canada  be  hereafter  permitted  except  from 
the  states  and  provinces  where  peach  yellows  or 
peach  rosette  exists  or  has  existed  ;  but  that  each 
consignment  of  stone-fruit  trees  or  parts  thereof 
from  wherever  imported  shall  be  accompanied  by 
a  sworn  statement  declaring  that  the  stock  was 
not  grown,  nor  produced  from  seed  grown,  nor 
packed  in  a  state  or  province  in  which  either  of 
the  diseases  mentioned  exists  or  has  existed.. 

2.  That  the  import  regulations  make  compulsory  the 

fumigation  of  all  consignments  of  trees,  together 
with  the  packings  and  enclosing  cases  of  the  same, 
whether  or  not  infesting  insects  are  discovered 
during  the  examination. 

The  matter  of  these  amendments  has  been  elaborated 
here  because  there  is  still  danger  that  they  may  be  un- 
favourably considered  by  the  Department.  Since  the  pro- 
posals were  introduced  the  Eastern  Province  Horticultural 
Board  has  been  formed,  and  this  new  body  has  been  asked 
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for  its  views  on  the  questions.  There  is  a  grave  probability 
that  the  new  Board,  from  not  having  a  full  knowledge  of 
the  bearings  of  the  case,  not  knowing  that  the  peach  yel- 
lows is  totally  non-existent  in  the  American  West,  nor  how 
important  it  is  that  we  get  new  varieties  from  there,  may 
decide  that  in  their  estimation  any  relaxation  of  the  pro- 
hibition is  uncalled  for  and  injudicious.  This  seems  the 
more  probable  when  it  is  considered  that  our  eastern  sections 
are  not  nearly  so  well  adapted  for  the  commercial  growing 
of  stone-fruits  as  our  western  districts,  and,  therefore,  that 
the  east  would  have  little  to  gain  by  supporting  the  amend- 
ment. Opposition  from  the  Eastern  Province  Board  might 
lead  to  the  matter  being  dropped,  or,  at  least,  its  settlement 
long  delayed.  I  trust  that  this  public  statement  will  convince 
the  fruit  growers  in  all  sections  that  in  suggesting  the 
changes  I  have  acted  in  what  I  believe  to  be  their  interests, 
and  in  impressing  upon  all  that  the  Western  Province  Board 
has  given  the  propositions  its  support. 

Our  import  regulations  may  require  amendment  in  yet 
another  way.  The  proclamation  covering  them  applies  only 
to  importations  by  sea.  If  the  colonies  in  which  the  other 
South  African  ports  are  situated  possessed  regulations 
similar  to  our  own  this  peculiar  discrepancy  would  be  of 
small  account,  but  so  long  as  we  stand  alone  in  the  matter, 
it  admits  of  our  regulations  being  readily  circumvented. 
An  attempt  was  made  in  1897  by  our  Agricultural  Depart- 
ment to  induce  Natal  to  co-operate  with  us,  and  at  the  time 
the  effort  appeared  successful,  the  Natal  Department  of 
Agriculture  writing  in  December  of  that  year  that  regula- 
tions similar  to  those  of  this  Colony  had  been  adopted  and 
would  be  soon  put  in  force  ;  recently,  however,  it  has  tran- 
spired that  these  regulations  still  remain  inoperative.  There 
is  now  no  check  on  pests  which  might  come  with  plants 
landed  at  Durban  (or  at  Delagoa  Bay,  either)  and  brought 
overland  into  this  Colony.  Nor,  what  is  of  greater  conse- 
quence, does  there  appear  to  be  any  legal  restriction  on  the 
introduction  of  stone-fruits  from  any  part  of  America,  or 
of  grape  vines  from  anywhere,  providing  they  come  through 
this  channel  ;  if  the  introduction  of  these  plants  were  at- 
tempted at  any  of  our  ports,  the  plants  would  be  confiscated 
and  the  consignee  wouM  be  liable  to  a  heavy  penalty  under 
the  proclamation. 

That  Natal  would  benefit  from  the  enforcement  of  regula- 
tions similar  to  ours  may  be  inferred  from  a  paragraph  in 
The  Agricultural  Journal  and  Mining  Record  of  that  Colony 
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for  February  17th,  1899.  ^^^^  paragraph  contained  a  letter 
from  a  Georgia,  U.S.A.,  firm  of  nurserymen  (Georgia,  by 
the  way,  is  a  state  in  which  peach  rosette  is  prevalent) 
which  opened  as  follows  : — "  We  note  in  one  or  two  letters 
that  some  of  the  consignees  are  troubled  with  borers  in 
their  trees,  and  would  suggest  the  following  as  a  preventa- 
tive." Then  follows  the  formula  and  directions  for  pre- 
paring and  applying  a  deterrent  wash.  The  letter  is  cleariy 
indicative  that  Natal  has  recently  imported  a  borer  pest, 
and  I  may  add  that  of  all  tree  pests,  other  than  a  few  which 
infest  the  fruit,  tree  borers  are  the  most  destructive.  The 
introduction  of  the  pest  into  South  Africa  is  much  to  be 
regretted.  And  if  the  Natal  Government  does  not  take  steps 
to  secure  the  eradication  of  the  insect  immediately  and  to 
prevent  a  re-occurrence  of  the  circumstance,  it  is  sadly 
neglecting  its  duty  to  the  fruit  growers. 


Fumigation  Treatment  for  Scale  Insects. 

Orchard  Fumigation. — The  work  began  two  years  ago  in 
furthering  the  fumigation  method  for  the  destruction  of  scale 
insects  on  orchard  trees,  has  been  vigorously  prosecuted  at 
every  opportunity  throughout  the  period  covered  by  this 
report.  In  districts  where  the  growing  of  citrus  fruits  ranks  as 
a  commercial  industry,  the  endeavour  has  been  to  get  the 
local  fruit  growers'  association  to  operate  a  fumigation  outfit 
or  to  have  a  few  growers  unite  privately  for  this  purpose.  On 
the  conditions  that  these  co-operative  fumigation  clubs  con- 
sist of  not  less  than  five  members,  representing  at  least  a 
thousand  trees  requiring  treatment,  that  this  number  of  trees 
be  fumigated  within  ten  months,  and  that  the  facilities  be 
extended  to  non-members  on  reasonable  terms,  the  Govern- 
ment has  made  each  a  grant  of  £25  towards  the  purchase  of 
the  initial  outfit.  Where  co-operation  has  seemed  impractic- 
able, private  parties  have  been  urged  and  encouraged  to 
procure  small  outfits  for  the  independent  treatment  of  their 
orchards. 

There  are  now  nine  co-operative  clubs  with  outfits  at  work, 
and  of  these,  eight  started  operations  during  1898.  In  the 
sequence  in  which  they  commenced,  these  are  :  Trappes 
Valley  (Bathurst),  Paarl,  Oudtshoorn,  Stellenbosch,  Cath- 
cart,  Kei  Road  (King  William's  Town),  Ncera  (East 
London),  Graaff-Reinet,  and  Van  Staadens  (Uitenhage). 
The  covers  and  most  of  the  other  special  apparatus  required 
for  these  co-operative  outfits  and  for  fifteen  private  outfits 
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were  made  to  order  Under  my  direction  and  supplied  to  the 
respective  parties  practically  ready  for  use  ;  this  step  was 
of  great  assistance  to  all  and  without  the  promise  of  it,  the 
attempt  to  form  most  of  the  clubs  would  have  been  a  vain  task. 
A  few  private  parties  have  bought  cloth  and  made  covers  for 
themselves  as  directed -in  letters  to  them,  and  it  has  been 
learned  that  some  have  made  covers  from  the  instructions 
published  in  my  "  Gas  Treatment "  pamphlet.  Most  of  the 
fumigators  depend  on  the  Department  of  Agriculture  for 
their  supplies  of  cyanide,  this  being  sold  to  them  at  its  cost 
to  the  Government.  Parties  resident  in  the  South  African 
Republic,  the  Orange  Free  State,  Natal  and  Rhodesia  and 
such  outlying  parts  of  the  Colony  as  Namaqualand  and  the 
Transkei  have  written  to  get  full  particulars  regarding  the 
treatment,  and  in  a  few  instances  have  availed  themselves  of 
the  information  given  them  and  the  offer  of  assistance  in 
getting  the  covers  made.  Mention  of  a  large  outfit  made 
up  for  the  Natal  Government  is  made  elsewhere. 

Management  of  Outfits. — ^The  arrangements  for  the  man- 
agement of  the  different  co-operative  outfits  varies  widely, 
a  circumstance  for  which  this  office  is  in  large 
part  responsible,  for  it  was  considered  desirable  to  ascertain 
by  experiment  which  of  the  various  plans  that 
suggest  themselves  prove  best  in  practice.  At 
Paarl  and  Stellenbosch,  the  outfits  are  owned  by  the  local 
fruit  growers'  associations  and  are  in  charge  of  managers 
with  whom  it  is  stipulated  that  orchards  be  properly  treated 
at  a  fixed  tariff,  and  that  a  fraction — one-third  or  one- 
fourth — of  the  gross  proceeds  be  given  to  the  association, 
the  remainder  being  retained  as  remuneration  and  to  pay  for 
•  chemicals  and  labour  ;  the  charges  to  the  general  public  are 
slightly  more  than  to  members  of  the  association.  The  Kei 
Road,  Ncera  and  Van  Staadens  outfits  are  owned  by  small 
clubs,  the  members  of  which  subscribed  the  initial  costs  and, 
in  return,  have  free  use  of  the  apparatus.  Outsiders  pay 
sixpence  a  tree  treated  for  the  hire  of  the  outfit,  and  both 
members  and  non-members  pay  the  cost  of  the  chemicals 
used  and  for  the  services  of  the  manager.  The  members  of 
the  Cathcart  club  contribute  one  shilling  for  each  tree  thev 
desire  to  treat,  to  cover  outfit  expenses,  and  pay  for  the 
chemicals  at  cost.  They  altogether  dispense  with  manage- 
ment expenses,  each  farmer  attending  to  the  treatment  of  his 
own  trees  after  receiving  instruction  in  the  use  of 
the  apparatus  from  the  honorary  secretary  of  the 
club,     a     medical     practitioner.       This     plan     has     thus 
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far  been  the  least  satisfactory  of  the  several  described, 
a  paid  manager  seemingly  being  a  necessity.  The  Trappes 
Valley  people  raised  the  initial  fund  by  a  subscription  list. 
They  pay  a  manager  f  12  a  month,  and  treat  trees  at  a  charge' 
which  covers  the  cost  and  allows  for  ,a  renewal  of  the  outfit 
(see  appendix).  The  subscribers  had  the  first  use  of  the 
apparatus  but  have  had  no  other  advantage  over  outsiders. 
Oudtshoorn  has  the  most  business-like  arrangement.  The 
w^hole  fumigation  plant  is  the  property  of  the  fruit  growers* 
association,  and  was  paid  for  by  the  membership  fees. 
Members'  trees  are  only  treated,  but  residents  of  the  district 
may  easily  become  members.  The  trees  are  treated  at  tariff 
rates  and,  while  these  are  high,  there  is  no  cause  for  com- 
plaint, since  any  surplus  over  expenses  is  association 
property.  The  manager  is  paid  f  12  a  month  and  is  allowed 
a  saddle-horse. 

All  of  the  clubs  depend  upon  the  farmers  for  the  transport 
of  the  apparatus  to  or  from  their  orchards.  The  Oudtshoorn 
association  owns  a  special  wagon,  but  with  this  exception 
the  clubs  depend  on  the  farmers  for  both  vehicle  and  draught 
animals.  Except  at  Oudtshoorn,  dependence  is  also  placed 
on  the  farmers  for  t\vo  or  more  boys  to  help  with  the  work, 
and  in  several  cases  he  is  required  to  board  and  lodge  the 
manager  without  charge. 

Cloth  for  Fumigation  Covers, — The  covers  for  the  early 
outfits  were  made  of  eight  or  ten  ounce  American  cotton 
duck  of  the  best  quality  and  w^ere  lightly  coated  with  a  mix- 
ture of  .one  part  turpentine  to  four  of  linseed  oil.  Sometimes 
raw  oil  w^as  used  and  sometimes  boiled  ;  there  appeared  to 
be  no  great  difference  in  result,  but  if  more  covers  were  to  be 
oiled  preference  would  be  given  to  the  boiled.  Raw  oil 
without  turpentine  was  applied  to  a  number  of  covers  ;  ex- 
posure to  the  sun  for  several  w^eeks  was  required  to  dry  these, 
and  then  the  cloth  was  found  to  be  not  only  stiff  but  very 
weak,  slow  combustion  apparently  having  taken  place.  The 
oiling  of  the  covers  at  the  best,  increased  their  weight  by 
two-thirds  without,  of  course,  adding  anything  to  the 
strength,  besides  it  invariably  stiffened  the  fabric  to 
some  extent,  thus  making  it  less  easy  to  handle,  and  more 
likely  to  tear.  These  objections  to  oiling  the  cloth  might 
not  be  serious  if  the  covers  were  always  to  be  used  on  well- 
grown  trees,  and  by  experienced  hands  ;  but  they  proved 
decidedly  serious  where  the  covers  were*  employed  in  treat- 
ing misshapen,  long  neglected  trees  by  parties  with  little  or 
no  previous  experience.     Our  need  was  soon  clearly  seen  to 
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be  covers  combining  the  maximum  of  strength  and  pliability 
with  the  minimum  of  weight.  The  necessity  led  me  to 
experiment  with  unoiled  covers  of  heavier  cloth,  and  after 
several  weights  were  tried,  what  is  known  as  No.  lo  Ameri- 
can duck  was  adopted  for  large  covers,  and  No.  8  for  small 
ones.  For  several  months,  however,  the  lighter  cloth.  No. 
lo,  has  been  used  for  both  large  and  small  sizes.  Different 
brands  of  this  cloth  are  sold,  but  only  the  most  closely  woven 
ones  are  adapted  to  our  purpose.  It  weighs  between  fifteen 
and  sixteen  ounces  to  the  square  yard,  and  after  it  is  well 
shrunk  with  water  no  interstices  should  be  apparent  when  ic 
is  held  between  the  eye  and  the  sun.  The  sewing  is  done  by 
machine  with  Singer  Company's  linen  thread,  single  seam 
for  tent  covers  and  double  for  sheets  ;  a  short  stitch  is  advis- 
able, and  No.  45  or  heavier  thread  should  be  used  for  the 
sheets.  It  was  found  difficult  to  manipulate  sheet  covers  of 
oiled  cloth  fifty  feet  in  diameter,  but  even  new  hands  have  had 
no  trouble  in  managing  fifty-seven  foot  sheets  of  No.  10 
duck  unoiled.  In  only  one  respect  are  the  oiled  covers 
superior  to  the  stronger  and  more  durable  unoiled  ones,  and 
that  is  with  respect  to  their  gas-retaining  properties.  The  gas 
escapes  through  even  the  oiled  cloth,  but  much  more  rapidly 
through  the  unoiled,  even  though  the  latter  appears  equally 
tight  to  the  eye.  Despite  of  this  defect,  however,  covers  of 
the  unoiled  heavy  cloth  have  given  far  greater  satisfaction 
and  will  probably  continue  to  be  used.  But  observation  of 
the  results  obtained  by  use  of  the  customary  dose  of  one 
ounce  of  cyanide  to  300  cubic  feet  of  enclosed  space  (for  red 
scale)  has  convinced  me  that  allowance  must  be  made  for 
the  loss  of  gas  by  diffusion  through  the  covers.  It  is  ob- 
served that  the  proportion  mentioned  cannot  be  relied  on 
to  destroy  all  the  scale  on  small  trees  when  the  unoiled  covers 
are  employed.  A  larger  dose  is  advisable  even  under  heavily 
oiled  covers,  while  for  use  with  the  unoiled,  I  am  of  opinion 
that  the  proportion  should  be  gradually  increased  from  one 
ounce  to  300  cubic  feet  for  a  tree  sixteen  feet  in  height,  to 
one  ounce  to  125  cubic  feet  for  a  tree  six  feet  in  height.  The 
surface  through  which  the  gas  escapes  increases  in  propor- 
tion to  the  space  enclosed  as  the  dimensions  of  the  tree 
decreases  ;  hence  the  necessity  for  giving  small  trees  pro- 
portionately greater  doses.  There  is  more  than  four  times 
as  much  surface  to  the  space  encompassed  by  the  cover  in 
the  case  of  a  4x3  ft.  tree  than  there  is  in  one  i6x  12  ft. 
When  trees  are  dosed  with  the  quantities  of 
chemicals  recommended  in  the  old    tables,    there    is   little 
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odour  of  the  gas  under  the  two  smaller  sizes  of  tent-form 
covers  forty  minutes  after  the  reaction    has    taken    place, 
while  under  the  large  sheets,  it  is  often  disagfreeably  strong 
ninety  minutes  after,  thus  clearly  demonstrating  the  error 
of  basing  the  table  of  quantities  on  the  cubic  contents  alone*. 
A  number  of  covers  of  a  Willesden   rot-proof  and   water- 
repellant  duck  of  the  same  weight  and  quality  as  the  ordinary 
No.  lo  duck  have  been  tested,  and  have  been  found  to  better 
retard  the  permeation  of  the  gas,  though  not  to  a  very  marked 
extent.     The  cloth  was  less  easily  sewed  than  ordinary  duck, 
and  its  odour  of  ammonia  when  handled  in  the  making  gave 
much  annoyance  to  the  parties  who  sewed  it.    The  naturally 
green  colour  faded  quickly  under  the  action  of  the  cyanide 
fumes.     It  iS'  yet  too  early  to  decide  definitely  whether  or 
not  it  is  preferable  to  the  ordinary  cloth   in   the   long  run. 
The  cost  in  London  was  about  equal  to  what  is  paid  for  the 
other  in  Cape  Town.    Several  parties  are  using  covers  of  oiled 
unbleached  calico  and  express    themselves    well    satisfied. 
Dressing  a  cover  with  fat  as  wagon  sails  are  waterproofed 
was  tried  by  the  manager  of  the  Oudtshoorn  outfit  and  found 
inadvisable  ;  the  dressing  never  dried  and  soon  weighted 
the  cover  with  an  accumulation  of  adhering  soil  and  rubbish. 
Manipulation  of  Sheet  Covers. — The  style  of  uprights  for 
raising  and  lowering  the  sheet  covers  described  in  the  "  Gas 
Treatment "  pamphlet  is  still  employed,  but  the  long  poles 
are  now  tapered  from  2^"  x  4"  at  the  base  to  i^''  x  4"  at  the 
top  and  are  twenty-six  feet  in  length,  and  the  braces  are  cut 
six  feet  instead  of  five  ;  a  simpler  device  finds  a  few  cham- 
pions among  orchardists  working  with  a  single  sheet.     The 
idea  is  to  gather  half  of  the  sheet  in  loops  of  rope  and  by 
means  of  poles  as  levers  to  raise  this  gathered  half  until  it  is 
directly  above  the  tree  to  be  covered,  while  the  loose  half 
hangs  to  the  ground  ;  then  to  slacken  the  loops  and  thus  per- 
mit the  suspended  folds  to  open  and  fall  forward.     Two  long 
light  poles,  pointed  at  the  base  and  at  least  three  feet  higher 
than  the  tallest  tree  to  be  covered,  two  pulley  blocks,  and  a 
quantity  of  rope  is  all  the  apparatus  required.     Two  small 
holes,  about  the  width  of  the  trees  apart  and  in  line  with,  and 
equally  distant  from  the  centre,  are  cut   in  the   sheet  ;  the 
tops  of  the  poles  are  passed  a  few  inches  through  the  holes 
and  are  bound  securely  in  this  position,  one  end  of  a  long 
rope  is  then  fastened  to  the  projecting  top  of  the  pole,  and 
the  other  passed  out  around  the  margin  of  the  sheet  back  to 

♦  Copies  of  the  Amended  Table  on  cardboard,  with  brief  but  explicit  directions 
for  fumigating,  may  be  had  on  application  to  this  office. 
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the  pole  beneath  the  hole,  and  through  a  pulley  block  there 
secured.  When  these  tackle  ropes .  are  adjusted  to  both 
poles,  half  of  the  sheet  lies  in  two  loops,  and  hauling  on  the 
free  ends  of  both  ropes  contracts  the  loops  and  thus  draws 
the  half  of  the  sheet  into  folds.  One  or  two  guy  ropes  are 
attached  to  the  tops  of  the  poles  to  assist  in  raising  and 
lowering  them.  Preparatory  to  covering  a  tree,  the  sheet 
is  spread  out  and  the  half  of  it  toward  the  tree  gathered  into 
folds  as  described  ;  the  poles  are  laid  parallel,  one  at  each 
side,  with  the  feet  in  line  with  the  trunk  and  braced  in  some 
manner  to  prevent  their  slipping.  Four  men  are  required 
lo  raise  the  cover,  two  for  each  side  ;  one  lifts  the  pole  while 
the  other  with  a  guy  rope  assists  him  and  works  to  prevent 
the  pole  slipping  to  one  side.  To  relieve  the  strain  on  the 
cloth,  it  is  customary  to  connect  the  tops  of  the  poles  with 
a  rope  a  few  inches  shorter  than  the  width  of  cloth  between 
them.  When  the  cover  is  in  a  position  over  the  tree,  the 
poles  are,  of  course,  beneath.  This  manner  of  manipulating 
the  cover  was  first  practised  by  Mr.  W.  E.  Murray  of  the 
Graaff-Reinet  district  and  by  him  explained  to  me.  I  found 
him  covering  trees  fully  eighteen  feet  high,  using  dried  flower 
stalks  of  American  aloe  (Agave  americana)  as  his  poles. 

Gcfierating  Dishes. — China  pudding  basins  are  now  sub- 
stituted for  the  lead  dishes  first  used  as  generating  vessels, 
they  are  much  less  costly  and  are  preferable  on  the  score  of 
lightness,  also  the  smooth  and  rounded  bottom  inside  is  in 
their  favour,  it  tending  to  keep  the  cyanide  floating  in  the 
acid  during  the  reaction  and  thus  rendering  its  complete 
decomposition  most  probable.  The  bottoms  of  lead  dishes 
soon  become  battered  and  flattened  ;  under  this  condition 
lumps  of  cyanide  may  become  stranded  when  the  acid  is 
shallow  and  the  dissolution  thereby  checked. 

Extent  of  Orchard  Fumigation. — ^The  aggregate  number  of 
orchard  trees  treated  during  the  year  by  the  fumigation  pro- 
cess is  known  to  be  above  24,000  and  may  be  as  high  as 
27,000.  This  a  large  number  for  the  Cape  when  it  is  con- 
sidered how  small,  scattered,  and  of  uneven  growth  our 
orchards  are,  and  that  the  treatment  is  in  its  infancy  with  us. 
The  Trappes  Valley  club  reports  that  it  fumigated  8,678  trees 
in  fifteen  months  in  22  orchards  ;  and  the  Oudtshoorn  club, 
4,127  in  no  orchards  in  ten  months.  Satisfaction  is  every- 
where expressed  with  the  results,  and  some  of  the  unsolicited 
statements  as  to  the  success  of  the  treatment  are  more 
flattering  than  patent  medicine  testimonials  ;  the  fear  that 
the  scale  would  soon  render  the  growing  of  citrus  fruits 
unprofitable  has  passed  away. 
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Fumigation  of  Deciduous  Trees. — ^The  employment  of 
fumigation  to  destroy  scale  insects  on  deciduous  trees  has 
not  been  specially  recommended,  since  these  trees  may  be 
sprayed  thoroughly  during  the  winter  with  efficacious  washes 
at  a  relatively  lower  cost.  But  fumigation  may  sometimes 
be  advantageously  substitued  for  spraying  in  the  case  of 
deciduous  trees.  If  the  treatment  is  performed  during  the 
winter,  it  may  be  carried  on  during  cool  days  under  darkened 
covers  without  injury  to  the  trees,  and  doses  strong  enough 
to  destroy  all  stages  of  even  egg-laying  species  safely 
administered. 

Nursery  Fumigation  Chambers, — The  example  set  by  the 
curator  of  the  Grahamstown  Gardens  and  by  Mr.  Henry 
Meyers,  of  the  Fernwood  nurseries,  Newlands,  in  providing 
facilities  for  the  fumigation  of  nursery  stock — to  which  al- 
lusion with  illustrations  was  made  in  last  year's  report — ^has 
been  followed  by  Mr.  H.  E.  V.  Pickstone,  of  Groot  Draken- 
stein,  Messrs.  Gowie  Brothers,  of  Grahamstown,  and  by  the 
curator  of  the  Graaff-Reinet  Gardens.  The  two  latter  nursery- 
men have  erected  brick  vaults  very  similar  to  the  one 
at  the  Grahamstown  Gardens.  Other  nurserymen  have 
promised  to  have  chambers  ready  for  use  at  the 
commencement  of  the  selling  season.  All  our  nursery- 
men should  be  provided  with  fumigation  chambers,  not  only 
for  the  treatment  of  stock  being  despatched  to  their  cus- 
tomers, but  that  they  may  ensure  the  destruction  of  any 
scale  insects  which  might  infest  stock  received  by  them- 
selves, either  from  abroad  or  from  other  South  African 
nurseries,  and  also  for  the  disinfection  of  scions  and  cuttings. 
If  root  cuttings  of  apple  were  fumigated  before  being  grafted 
upon,  many  of  our  nurserymen  would  be  spared  much  of 
the  annoyance  caused  them  by  the  woolly  aphis. 

Experiments  to  ascertain  amount  of  Cyanide  required, — 
There  is  room  for  considerable  investigation  in  ascertaining 
the  amount  of  cyanide  to  a  given  space  necessary  to  generate 
sufficient  gas  to  destroy  different  insects  exposed  in  an  air- 
tight chamber  such  as  a  nurseryman  would  use,  and  if  an 
opportunity  presents  itself,  a  Httle  work  along  the  suggested 
line  will  be  conducted  during  the  present  year.  A  few  ex- 
periments performed  last  year  brought  out  some  interesting 
facts.  In  an  approximately  air-tight  closet,  the  gas  from 
one  ounce  of  cyanide  to  750  cubic  feet  in  two  hours  failed 
to  appreciably  affect  adult  scale  insects,  but  destroyed  fully 
ninety-five  per  cent  of  woolly  aphis  on  stems  of  apple.  One 
ounce  to  450  cubic  feet  for  one  hour  appeared  to  be  fatal  to 


21 


the  red  scale  in  all  stages  and  to  all  but  the  eggs  of  the 
oleander  scale  {Aspidiotus  nerii),  white  peach  scale  (Diaspis 
amygdali)  and  greedy  scale  {Aspidiotus  camellias).     The  same 
strength  for  two  hours  did  little  more.     One  ounce  to  300 
cubic  feet  for  one  hour  proved  fatal    to   all    stages   of   the 
species  named  and  to    the    eggs    of    an    oleander-infesting 
mealy  bug  {Dactylopms  sp,),  but  a  few  of  the  adult  mealy 
bugs  survived  an  hour's  exposure  in  one  ounce  to    200. 
When  any  of  the  species  used  in  the  experiments  was  much 
massed  on  the  infested  surface,  the  destruction  was  strik- 
ingly less  thorough  than  when  the  scales  occurred  singly.    A 
few  adult  females  of  the  greedy  scale  in  a  mass  of  their  kind 
on  the  fruit  of  a  large  fruited  Solanum  (Solanum  aculeastrum) 
failed  to  succumb  when  exposed  for  an  hour  in  one  ounce 
to  300,  while  not  one  among  many  hundreds  of  scattered 
individuals  lived  through  an  hour    of    one    ounce    to    450. 
Similarly  some  larvae  of  the  oleander  scale  sheltered  in  the 
scurf  of  old  scales  of  its  species  on  American  aloe  {Agave 
americana)  survived  one  in  300.    These  observations  confirm 
what  has  been  suspected  with  respect  to  orchard  fumigation, 
that  a  dose  fatal  to    every  scale   insect   on   moderately   in- 
fested trees  sometimes  proves  insufficient  in  a  very  badly 
infested  case  by  an  occasional  scale  escaping  through  the 
protection  afforded  by  a  covering  of  other  scales.    A  diligent 
search  shortly  after  the  treatment  has  often  failed  to  reveal 
the  presence  of  a  single  survivor  among  thousands  of  dead 
scales,  but  that  a  few  had  escaped  the  general  destruction 
would  become  apparent  after  the  lapse  of  three  or    four 
months.    The  decreased  potency  of  the  gas  as  it  penetrates 
masses  was  prettily  illustrated  by  its  action  on  the  eggs  of 
the  Australian  bug  (Icerya  purchasi).     This  scale  insect,  be 
it  remembered,  deposits  a  very  large  number  of  eggs  in -a 
sac-like  outgrowth  from  the  posterior  of  its  body,  and  the 
eggs  within  this  ovisac  are  embedded  in  a  mass  of  protec- 
tive cotton-like  filaments.       Comparatively    weak    gas    de- 
stroyed the  eggs  nearest  the  end  of  the  sac,  but  had  no  effect 
on  those  further  within.    As  the  doses  were  increased  in  suc- 
cessive tests,  larger  and  larger  proportions  of  the  total  number 
succumbed,  but  those  in  the  layer  immediately  against  the 
body  survived  even  one  ounce    of    cyanide    to    200    cubic 
feet,    and    a    very    few    in    the    largest    sacs    withstood 
even  a  half  hour's  exposure  of  one  ounce  to  150  cubic  feet. 
A  number  of  young  apple  trees  badly  infested  with  wooUv 
aphis  were  exposed  to  the  gas  after  sousing  the  roots  in  water 
to  remove  the  soil.    One  ounce  to  450  cubic  feet  for  one  hour 
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appeared  at  the  time  to  be  thoroughly  efficacious,  but  after 
the  lapse  of  three  months  the  roots  of  even  those  exposed 
to  one  to  300  for  an  hour  and  of  those  to  one  to  200  for  a 
half  hour  were  again  much  infested.  The  film  of  water  about 
the  roots  or  the  traces  of  soil  still  clinging  to  them  had  evi- 
dently served  to  protect  a  number  of  the  insects.  Altogether, 
the  series  of  tests  though  incomplete  indicate  that  in  the 
disinfection  of  nursery  stock  care  should  be  taken  to  give 
the  gas  free  play  among  the  trees,  and  that  it  is  advisable  to 
empioy  much  stronger  doses  than  what  are  known  to  be 
fatal  under  ordinary  circumstances.  Dormant  deciduous 
stock  is  not  injured  by  exposure  to  four  times  the  normal 
orchard  proportion  for  citrus  trees — one  ounce  to  300  cubic 
feet.  The  cost  of  charging  a  small  chamber  is  a  mere  trifle, 
and,  this  being  the  case,  my  present  recommendation  to 
nurserymen  is  to  use  not  less  than  one  ounce  to  125  cubic  feet 
of  space  when  treating  deciduous  trees.  The  strength  which 
citrus  trees  will  stand  without  being  injured  has  not  been 
determined,  but  fully  dormant  stocks  are  not  injured 
in  the  least  by  one  ounce  to  250,  nor  more  than 
the  tips  of  growing  trees  by  one  ounce  to  300  ;  under 
favourable  conditions  at  least,  the  latter  portion  is  fatal  to 
all  stages  of  the  scale  insects  known  to  affect  citrus  stock  in 
the  nurseries  of  this  colony  with  the  exception  of  the  Aus- 
tralian bug  and  mealy  bug. 

Hydrocyanic  Acid  Gas  for  Glasshouse  Fumigation, — ^An 
officer  of  the  United  States  Department  of  Agriculture  has 
been  experimenting  off  and  on  for  the  last  four  years  with 
hydrocyanic  acid  gas  as  an  insecticide  for  the  destruction  of 
various  kinds  of  insect  pests  which  affect  plants  in  glass- 
houses, and  following  his  lead  a  number  of  gardeners  have 
adopted  this  fumigant.  It  is  said  that  it  has  been  found 
possible  to  destroy  practically  every  insect  without  injuring 
so  much  as  a  leaf  or  flower.  Even  mealy  bugs  and  Orthezia 
iitsignis  are  said  to  be  destroyed  without  the  least  injur\-  to 
so  delicate  a  plant  as  coleus.  A  description  of  the  process, 
taken  from  an  American  source,  was  published  in  the 
Gardener's  Chronicle  for  July  i6th  last,  and  from  this  I  glean 
the  following  particulars.  Three  parts  of  acid  to  two  of 
boiling  water  are  used  and  the  cyanide  added  while  the  acid- 
water  mixture  is  bubbling  with  heat  ;  this  secures  a  very 
rapid  evolution  of  the  gas,  and  necessitates  the  use  of  a  large 
generation  vessel  to  prevent  slopping  over  the  sides.  The 
exposure  is  a  short  one,  the  house  being  opened  as  much  as 
possible  from  outside  as  soon  as  twenty-five  minutes  have 
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expired.  For  each  cubic  foot  of  free  space  enclosed,  one  and 
eight-tenths  grains  of  cyanide  are  used  ;  which,  if  troy  grains 
are  intended  as  seems  most  probably,  is  equivalent  to  one 
avoirdupois  ounce  to  200  cubic  feet.  "All  damp  must  be 
driven  out  of  the  house,  and  the  plants  should  be  quite  dry 
in  their  foliage  before  commencing  to  fumigate  them  with 
the  cyanide,  because  if  there  is  any  moisture  on  the  leaves 
and  young  growths,  they  are  liable  to  get  scorched.  All 
being  dry  and  in  good  order,  the  process  may  be  carried  out 
with  perfect  safety  to  the  plants  ;  and  houses  full  «of  palms,, 
ferns,  roses,  violets,  carnations  and  other  tender  plants  and 
flowers  have  been  treated  as  described  with  the  most  success- 
ful results,  the  insects  being  destroyed  and  neither  a  flower 
nor  a  leaf  hurt  in  the  least." 

To  what  extent  this  innovation  in  glasshouse  fumigation 
has  come  into  practice  I  do  not  know,  but  its  discussion  in 
several  gardeners'  papers  has  attracted  wide  attention  to  it. 
Opinion  concerning  its  practical  value  is  diverse,  largely  on 
account  of  the  risk  both  to  the  operators  and  the  plants,  but 
there  seems  to  be  no  question  that  when  certain  precautions 
are  fully  observed  the  results  will  be  all  that  is  claimed  above. 
However,  I  do  not  refer  to  the  use  of  the  gas  in  glasshouses, 
here  in  order  to   recommend   its  general   adoption   in   this 
country.     I  am  not  prepared  to  do  that,  not  having  experi- 
mented to  satisfy  myself  just  what  precautions  are  necessary 
to  ensure  entire  safety  to  the  plants.     But  I  do  suggest  that 
nurserymen  and  florists  who  have  fumigation  chambers,  and 
gardeners  who  have  closets  or  rooms  they  could  safely  use 
as  chambers,  experiment  on  pest-ridden  plants  to  which  they 
can    afford    to    risk    injury,   ,and    demonstrate    to    their 
own  satisfaction  the  economy  of  the  process.     The  essential 
feature  to  prevent  injury  to  the  plants  seems  to  be  the  ab- 
sence of  moisture,  both  in  the  air  and  on  the  foliage.     Our 
climate  is  so  mild  a  one  that  it  is  unnecessary  to  have  glass- 
houses here  built  and  kept  in  such  good  repair  that  they  are 
approximately  gas-tight  ;  and  it  naturally  follows  that  the 
proportion  of  them  which  may  be  closed  tight  enough  to 
answer  as  fumigating  chambers  is  not  large.     Further,  owing 
to  the  exceedingly  poisonous  character  of  the  gas,  its  use  in 
conservatories  attached  to  dwellings    is    dangerous.      For 
these  two  reasons  it  is  unlikely  that  the  gas  will  become  a 
popular  glasshouse  fumigant  in  the  Colony.     Still,  florists, 
curators  of  public  gardens,  and  gardeners  on  large  estates, 
may  find  its  use,  particularly  in  special  chambers,  a  welcome 
improvement  on  their  present  methods  of  dealing  with  scale 
insects  and  aphides  on  house  plants. 
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Hydrocyanic  Acid  Gas  for  Dwelling  Fumigation, — I  mention 
the  subject  principally  to  condemn  this  dangerous  practice. 
It  has  been  suggested,  not  unnaturally,  by  the  highly  success- 
ful results  obtained  in  destroying  orchard  pests  by  the  gas. 
Almost  needless  to. state  the  chief  intent  of  house  fumigation 
is  to  eflfect  the  destruction  of  that  unmentionable,  but  in  this 
Colony  by  no  means  uncommon  insect  which  is  recognised 
in  scientific  circles  by  the  appellation  Acanthia  lectularia. 
The  gas,  when  used  at  double  the  strength  for  orchard  treat- 
ment, does  have  a  most  beneficent  effect  on  the  creatures 
but  it  does  not  often  accomplish  a  complete  riddance.  The 
construction  of  most  colonial  houses  is  too  faulty  for 
thorough  work,  currents  of  air  entering  crevices  and  diluting 
the  gas  in  them  to  a  degree  at  which  it  is  not  deadly  ;  by 
virtue  of  this,  a  few  of  the  vermin  or  their  eggs  are  tided 
through  the  deadly  visitation  to  their  mates.  Extermination 
being  improbable,  there  is  little  to  induce  one  to  give  this 
remedy  preference  over  less  dangerous  measures,  and  I 
think  that  parties,  other  than  experts  who  know  just  what 
risks  are  assumed  and  what  to  do  in  case  of  an  accident,  are 
wholly  unwarranted  in  employing  it.  Even  experienced 
hands  had  best  avoid  its  use  under  ordinary  circumstances. 
Hydrocyanic  acid  gas  is  not  a  poison  to  trifle  with,  and  as  a 
warning  to  those  whose  enthusiasm  over  its  unrivalled 
insecticidal  properties  leads  them  to  meditate  its  use  in  their 
dwellings,  I  invite  their  consideration  to  the  fact  that  I  have 
learned  of  several  instances  within  the  last  year  of  parties 
having  narrowly  escaped  death  when  such  use  was  being 
made  of  it.  The  danger  is  not  in  the  generation  of  the  gas 
but  in  the  subsequent  opening  of  the  rooms  for  ventilation, 
and  in  the  risk  of  parties  entering  the  rooms  unawares  during 
the  operations  or  too  early  after  they  are  over.  •  The  danger 
attached  to  orchard  fumigation  or  the  use  of  the  gas  in 
special  chambers  is  infinitesimal  in  comparison.  In  con- 
nection with  these  uses  of  the  gas,  I  have  not  heard  of  a  single 
accident  occurring  in  this  country,  and  only  one,  a  temporary 
prostration  due  to  deliberate  disobedience,  in  America. 


Natural  Enemies  of  Insects. 

Distribution  of  Vedalia, — As  in  former  years  some  time  has 
been  given  to  the  collection  and  dissemination  of  vedalia 
{Novius  cardinalis)  the  notorious  Australian  bug  destroyer. 
No  attempt  is  now  made  to  breed  the  insect  in  confinement, 
-experience  having  proved  it  to  be  more  economical  to  search 
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for  and  locate  patches  of  the  host  insect  in  the  town  and  sub- 
burbs,  and  to  periodically  examine  these  patches  until  the 
lady-bird  puts  in  its  appearance.  The  bark,  twigs,  or  leaves 
bearing  the  scale  insects  and  their  enemy  are  then  cut  away 
and  despatched  to  the  applicant  at  once,  with  instructions  for 
him  to  tie  the  pieces  immediately  among  the  scale  insects  on  a 
much  infested  branch  of  one  of  his  trees.  In  this  way  the 
vedalia  is  introduced  to  new  surroundings  with  very  little  dis- 
turbance to  its  operations,  even  though  its  destination  may  be 
several  days'  journey  from  Cape  Town.  Ten  shillings  is 
charged  for  a  sending,  but  the  charge  is  neither  designed  to 
meet  the  expense  of  collecting  lady-birds  nor  to  represent 
our  estimate  of  their  value,  but  solely  to  discourage  needless 
applications.  Were  it  not  for  this  check,  much  valuable 
time  would  have  to  be  wasted  in  procuring  collections  for 
parties  resident  in  and  about  Cape  Town.  The  vedalia  has 
been  so  thoroughly  distributed  about  South  Africa  by  inten- 
tional dissemination  and  by  natural  spread,  and  has  so  gener- 
ally established  itself  that  no  extensive  outbreak  of  its  host,  the 
Australian  bug,  is  anywhere  probable  and  least  of  all  in  the 
vicinity  of  large  settlements.  But  it  often  happens  that  the 
pest  is  introduced  to  an  isolated  town  or  farm  where  its 
enemy  has  never  been  brought,  and  that  it  there  becomes  a 
power  for  considerable  damage  to  vegetation,  and,  again, 
there  seems  a  likelihood,  to  judge  by  the  many  urgent  appli- 
cations received  year  after  year  from  the  same  places,  that 
the  vedalia  is  sometimes  winter-killed  at  high  altitudes  of  our 
interior. 

Forty-one  packages  of  the  lady-bird,  each  containing  from 
twenty- four  to  one  hundred  larvae,  were  despatched  to 
twenty-eight  addresses  during  the  year.  Larvae  are  prefer- 
able to  beetles  for  sending  away,  as  they  better  endure  con- 
finement and  are  less  likely  to  wander  away  one  from  another 
when  liberated  at  the  journey's  end.  About  as  many  send- 
ings  were  made  to  addresses  outside  of  the  Colony  as  to  those 
within,  it  being  customary  to  entertain  applications  from  the 
neighbouring  States  on  the  same  conditions  as  those  from 
within  the  Colony.  Two  sendings  were  made  to  destinations 
outside  South  Africa  and  deserve  special  mention.  One 
was  to  Portugal  and  the  other  St.  Helena. 

Sendings  to  Portugal. — It  appears  that  the  Australian  bug 
had  been  accidentally  introduced  into  the  country  about 
Lisbon,  had  there  become  an  established  pest  and  for  several 
years  had  been  causing  an  immense  amount  of  trouble.  The 
first  heard  of  the  matter  at  this  office  was  through  the  Portu- 
[G.  49— '9Q.]  T) 
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guese  Consul,  who  came  with  a  cable  message  from  his  Home 
Government  asking  if  we  could  supply  the  lady-bird  enemy. 
Mindful  of  the  obligation  South  Africa  was  under  to  another 
country  for  our  original  supply  of  vedalia,  I  was,  of  course, 
pleased  to  have  this  opportunity  of  extending  the  courtesy, 
and  so  expressed  myself  to  the  Consul.  It  was  several  weeks, 
however,  before  he  received  instructions  relative  to  the  des- 
patching of  our  proposed  sending  and  of  the  urgency  of  the 
matter.  The  task  of  collecting  was  undertaken  without 
delay,  and  although  it  was  late  in  our  season,  an  abundance 
of  food  and  full  three  hundred  larvse  were  procured  within 
the  next  ten  days.  The  larvae  and  food  were  divided  into 
five  lots  and  each  lot  packed  in  a  paper-lined  wooden  box 
measuring  3in.  x  Sin.  x  loin.  inside,  the  twigs  bearing  the 
precious  freight  being  wedged  or  tacked  into  place  to  pre- 
vent their  being  shaken  about.  Explicit  instructions  relative 
to  the  treatment  of  the  lady-birds  on  arrival  at  their  distant 
destination  were  drafted  and  delivered  to  the  Portuguese 
Consul  with  the  boxes,  and  on  the  afternoon  of  the  day  it 
was  packed — March  23rd — the  consignment  left  by  mail 
boat.  The  consul  was  recommended  to  send  three  of  the 
boxes  by  post,  and  the  other  two  in  the  vegetable  room  of 
the  ship,  and  this  he  promised  to  have  done.  The  mail  time 
to  Lisbon  via  London,  it  may  be  remarked,  is  about  twenty- 
two  days.  In  due  time  word  was  received  that  the  five  boxes 
had  arrived  and  that  the  vedalia  was  in  splendid  condition. 
No  further  advices  have  been  received  from  the  consulate, 
but  from  other  sources  it  has  been  learned  that  the  vedalia 
is  now  repeating  in  Portugal  the  remarkable  performance  of. 
Australian  bug  clearance  that  has  made  its  name  a  house- 
hold word  at  the  Cape. 

Sending  to  St.  Helena. — The  consignment  of  vedalia  to  St. 
Helena  was  of  less  importance.  Colonies  from  here  have 
been  sent  to  the  island  from  time  to  time,  one  as  late  as  1896, 
but  owing  to  unexplained  causes,  the  lady-bird  failed  to 
become  established  or  so  at  least  the  Governor  of  the  island 
gave  us  to  understand  in  his  formal  request  to  our  Govern- 
ment for  further  sendings.  Three  boxes  made  up  as  were 
those  sent  to  Portugal,  were  sent  in  early  September.  The 
larvae  had  been  in  the  boxes  a  fortnight  before  they  were 
liberated  on  the  island.  The  acknowledgment  stated  that 
they  arrived  in  good  condition,  and  as  nothing  to  the  con- 
trary' has  since  been  heard,  it  is  presumed  that  this  1898 
sending  has  been  at  least  temporarily  successful  in  subduing 
the  scale  pest. 
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Failure  of  past  introductions  of  Lady-birds.— 1  have  this 
summer  failed  to  discover  any  progeny  from  the  lady-birds 
whose  introduction  into  the  Colony  was  heralded  in  previous 
annual  reports,  and  there  is  Httle  hope  that  any  is  to  be  found. 
It  is  feared  that  we  will  continue  to  fail  in  effectually  estab- 
lishing exotic  species  until  we  have  a  qualitiea  agent 
travelling  to  collect  the  desired  varieties  and  to  bring  them 
to  the  Cape,  unless  we  send  them  in  competent  charge,  in 
very  large  numbers  of  each  kind.  What  we  want  most  are 
efficient  natural  enemies  for  the  red  scale  and  other  Diaspinae 
but  where  these  treasures  may  be  obtained  seems  to  be 
known  to  no  one  and  it  is  even  doubted  that  such  exist. 
There  are,  however,  a  number  of  Australian  and  Indian  lady- 
birds which  might  prove  of  greater  importance  in  destroying 
these  scales  than  any  of  our  native  species,  and  these  I  should 
like  to  have  colonized  here.  But  as  there  is  po  assurance 
that  the  benefit  derivable  from  them  would  be  commensurate 
with  the  expense  of  sending  a  special  agent — 'perhaps  it  would 
be  necessary  to  send  several  times — I  feel  forced  to  be  content 
at  present  with  such  humbler  attempts  as  have  been  made 
during  the  last  few  years.  As  it  happens,  a  lively  interest  in 
the  project  of  colonizing  lady-birds  is  evinced  in  several 
countries,  and  in  a  few  years  we  may  have  successful  experi- 
ences on  the  part  of  some  one  of  these  to  guide  us  in  an 
elaborate  venture  in  what  is  at  best  largely  a  game  of  chance. 
This  being  a  small  country  and  one  not  over  wealthy,  there 
is  no  shame  in  waiting  for  others  to  "  build  the  road.*'  It  is 
not  out  of  place  to  remark  here  that  that  part  of  the  study  of 
economic  entomology  which  concerns  the  relations  between 
insect  pests  and  the  forces  which  tend  to  their  suppression  is 
yet  in  its  infancy,  and  with  a  great  future  before  it  ;  through 
the  knowledge  being  gradually  acquired  all  over  the  world 
by  a  multitude  of  workers,  the  time  is  coming,  I  venture  to 
predict,  when  a  systematized  international  exchange  of  the 
natural  enemies  of  insect  pests  will  be  possible  and  practicable 
and  immensely  to  the  advantage  of  agriculturists. 

Attempted  Introduction  from  Ceylon. — During  July  last, 
Mr.  E.  E.  Green,  Honorary  Government  Entomologist  of 
Ceylon,  sent  me  by  letter  post  a  small  consignment  of 
Chilocorus  circumdatus,  Gyll.  The  insects  were  about  to 
assume  the  pupal  stage  when  despatched,  and  were  enclosed 
in  a  commodious  wooden  box  along  with  food.  The  box 
reached  Cape  Town  in  six  weeks,  but  the  confinement  had 
proved  too  long.  The  beetles  had  emerged  and  died  with- 
out leaving  eggs.     Mr.  Green  has  promised    to    try   again 
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when  opportunity  offers  and  hopes  to  eventually  succeed  in 
getting  a  few  to  reach  here  alive.  This  lady-bird  is  one 
which  is  said  to  have  proved  a  remarkably  profitable  intro- 
duction to  the  Hawaiian  Islands,  it  there  having  almost 
eradicated  the  purple  scale  (Mytilaspis  citricola),  a  scale  in- 
jurious to  citrus  trees  in  Natal  and,  to  a  slight  extent,  in  this 
Colony.  Recent  American  papers  state  that  an  expert  has 
been  sent  to  the  islands  to  collect  numbers  for  colonization 
in  Southern  California. 

Attempted  Introductimi  from  Australia. — ^The  late  date  at 
which  this  report  is  being  written  makes  it  possible  to  here 
record  the  outcome  of  the  latest  attempt  to  introduce 
species  from  Australia.  A  consignment  of  about  one  hun- 
dred and  twenty-five  beetles  arrived  February  7th  by  the 
steamer  Aberdeen  from  Sydney.  The  captain  had  been 
interviewed  at  the  time  of  his  previous  call  at  Capetown  and 
had  signified  his  willingness  to  take  charge  of  any  sendings 
we  might  arrange  to  be  brought  to  him  on  his  next  home 
trip.  The  sending  we  succeeded  in  obtaining  was  made  up 
by  Mr.  W.  W.  Froggatt,  the  Government  Entomologist  of 
New  South  Wales,  and  consisted  almost  entirely  of  Orcus 
chalybeus,  a  lady-bird  partial  to  the  kinds  of  scale  insects  that 
give  us  most  trouble.  It  was  planned  by  us  to  have  the  box 
come  in  the  fruit  chamber,  but  owing  to  a  mishap  to  the 
cooling  apparatus,  the  captain  kept  his  charge  on  deck. 
The  food  provided  proved  insufficient  to  meet  the  require- 
ments under  the  warmer  conditions,  and  when  the  box  was 
opened  at  Capetown  thirty-two  days  after  its  despatch,  not 
a  solitary  living  lady-bird  in  any  stage  was  found.  The  disap- 
pointment is  acute,  for  our  plans  had  been  carefully  made. 
Further  consignments  are  promised. 

Exportation  of  Shining  Black  Lady-bird. — While  so  un- 
fortunate in  the  importation  of  lady-birds,  I  have  met  with 
gratifying  success  in  two  attempts  at  exportation  of  our  most 
valuable  species,  the  "  shining  black  lady-bird  "  (Exochomus 
nigromaculatus).  This  tiny  insect  preys  to  some  extent  on 
almost  all  of  our  scale  insects  and  also  on  psyllids  and  aph- 
ides. It  has  done  very  creditable  service  about  Capetown 
the  last  two  seasons  on  the  Norfolk  Island  pine  coccus  or 
araucaria  scale  (En'ococcus  araucartce),  and  is  not  infi-equently 
reported  to  have  temporarily  cleared  apple  trees  of 
woolly  aphis.  A  number  was  collected  during  August  and 
a  sending  made  to  both  of  the  entomologists  who  were  en- 
deavouring to  give  us  similar  aid,  Mr.  E.  E.  Green,  of  Ceylon, 
Mr.  W.  W.    Froggatt,    of    New   South    Wales.      The   in- 
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tention  was  to  have  sent  the  consignment  for  Ceylon  in  a 
wardian  case  on  the  deck  of  the  vessel,  but  neither  the  ship's 
agents  nor  the  officers  of  the  vessel  would  accept  the  case 
for  transport.    The  insects  were  consequently  repacked  and 
a  smaller  number,  about  fifty,  sent  by  letter  post.    A  wooden 
box,  3x8x10  inches  inside,  was  used  and  the  insects,  all 
beetles  to  guard  against  the  enclosure  of  parasitic  enemies 
of  the  lacvae,  were  liberated  within  on  joints  of  prickly  pear 
plentifully  stocked  with  cochineal  insect.     The  joints  were 
stood  on  edge  in  the  box  and  supported  in  this  position  by 
wires  passed  through  them  and  extending  from  one  end 
of  the  box  to  the  other.    The  spaces  between  the  joints  were 
loosely  filled  with  dry  moss,  and  after  nailing  down  the 
cover,  the  box  was  wrapped  in  two  thicknesses  of  heavy 
paper  with  closely  folded  seams  to  prevent  the  escape  of 
either  young  scale  insects  or  lady-bird  larvae.     To  be  sure 
that  the  beetles  would  feed  on  the  cochineal  insect,  only  such 
as     were     collected    on    this    food    were    enclosed.       The 
package  was  sent  by  letter  post  instead  of  parcel  post  be- 
cause letters  are  sent  direct  while  parcels  are  sent  by  the 
way  of  England.    "  Cool  chambers  "  are  unknown  conveni- 
ences on  the  steamers  plying  between    Cape    Town    and 
Indian  ports,  so  sending  direct  in  this  most  approved  way 
was  out  of  the  question.     The  collecting  was  done  August 
8th  to  the  loth,  and  the  mail  left  Cape  Town  on  August  13th. 
A  quick  passage  was  made,  and  on  the  nth  of  the  following 
month  the  package  was  delivered.  The  condition  of  the  con* 
tents  on  arrival  was  described  by  Mr  Green  as  follows  : — 
**  On  first  opening  the  box  I  was  disappointed  to  find 
the  top  stre^yn  with  numerous  dead  beetles.    How- 
ever, I  made  a  careful  and  minute  examination  of 
the  whole  contents,  shredding  the  moss  and  ex- 
amining each  sprig  with  a  magnifying  glass,  and 
was  eventally  rewarded  by  the  discovery  of  five 
Jiving  beetles,  four  half  grown  larvae,  and  half  a 
dozen  eggs.       So  far,  I  consider  the  experiment 
satisfactory,  as  showing  that  a  certain  number  of 
living  insects  can  survive  the  journey.     I  think  the 
dead  beetles  must  have  lived  their  ordinary  course 
of  life  and  died.       The  larvae  are  probably  the 
result  of  a  few  eggs  laid  during  the  early  period 
of    incarceration/'     ....       *'  There    was     no 
failure    of    food    supply,    large    numbers    of    the 
cochineal  insect  were  still  alive  and  healthy,  &nd  I 
even  secured  a  few   living   winged    malef..     The 
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method  of  packing  was  most  ingenious.    Two  only 
of  the  pieces  of  Opuntia  had  rotted/' 
An  unavoidable  change  of  food  for  the  survivors  had  the 
effect  of  immediately  reducing  the  little  colony  by  a  half. 
Three  months  later,  however,  Mr.  Green  wrote  : — 

"  From  the  very  few  survivors    (five    only)    of    your 
sending  of  Exochomus,  I  have  now  some  twenty  to 
thirty  healthy  larvae,  almost  full  fed  ;  and  some  of 
the  earlier  arrivals  have  already  completed  their 
transformations.      I    never    see    the    eggs    of   the 
beetles.     They  are  apparently  hidden  amongst  the 
dead  scales.     I  therefore  transfer  all  the  dry  leaves 
and  rubbish  to  a  separate  jar  and  pick  out  the  young 
larvae  as  they  appear.    I  generally  find  them  crawl- 
ing on  the  sides  of  the  jar  or  on  the  muslin  cover. 
Their  favourite  food  is  the  egg  masses  of  Pulvinaria 
psidii  and  they  would  prove  most  useful  where  this 
pest  is  prevalent.       But  I  am  now  rearing  them 
entirely  upon  Lecanium  viride,  as  that  is  the  p«st 
they  are  intended  to  tackle  here.     They  seem  to 
thrive  all  right  on  it.     I  notice  that  they  do  not 
devour  the  insects  completely.     They  sometimes 
bite  a  small  hole  in  the  back  and  suck  out  the  con- 
tents through  that  aperture  ;  but  generally  they 
seem  to  extract  the  juices    without    making   any 
visible  hole.       I  supose  they  insert  the  points  of 
their  jaw^s  and  draw  up  the  juices  after  the  manner 
of  the  Heinerobudccy 
It  is  intended  during  the  coming  winter  to  send  reinforce- 
ments to  the  little  colony  in  Ceylon,  and  in  exchange  I  hope 
for  sendings  of    Chilocorus    circumdatus    mentioned    above. 
This  account  of  the  method  of  packing  and  its  success,  and 
Mr.  Green's  notes  on  the  food  preferences  of  the  lady-bird, 
is  given  in  detail  chiefly  for  the  information  of  other  parties 
who   are   interested    in   the   interchange   of  Cocdnelh'dce  of 
different  countries.     It  is  within  the  scope    of    probability 
that  our  little  iady-bird  may  become  an  insect  of  great  value 
in  Ceylon  and  Southern  India,  where  widespread  injury  to 
vegetation  is  caused  by  Lecanium  viride,  the  scale  upon  which 
Mr.  Green  is  feeding  his  colony.    It  is  not,  however,  a  lady- 
bird which  multiplies  with  anything  like  the  rapidity  shown 
by  vedalia. 

The  sending  to  New  South  Wales  was  packed  similarly 
to  the  Ceylon  one,  and  like  it  was  sent  by  letter  post,  it 
being  inconvenient  to  have  it  go  in  the  cool  chamber  as  had 
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been  proposed,  because  Sydney  was  not  a  port  of  call  for 
the  vessel.  The  success  of  this  colony  is  thus  told  by  Mr. 
Froggatt  in  a  letter  dated  December  12th.  : — 

"  Yours  of  the  13th  August  with  the  packet  of  lady-birds 
arrived  in  due  course,  and  the  captives,  which  laid 
a  good  many  eggs  as  soon  as  they  were  placed 
in  a  fresh  box,  were  liberated    on    an    apple   tree 
covered  with  cheese    cloth    at    the    Hawkesbury 
Agricultural  College.     Last  week  I  examined  the 
tree  and  found  a  good  many  live  beetles  upon  it,^ 
and  signs  that  there  had  been  many  pupae  a  few 
weeks  before.       Most  of  the    woolly    aphis    was 
cleaned  oflf  and  where  there  was  a  patch,  I  always 
found  a  beetle  or  two." 
A  box  containing  the  same  number  of  lady-birds    for- 
warded to  Ceylon  and  New  South  Wales  and  packed  in  all 
respects  like  these  was  retained  in  the  Department.       The 
temperature  of  the  room  in  which  it  was  kept  was  usually 
between  60°  and  80°  F.    The  contents  were  examined  peri- 
odically from  August  12th  to  October  9th  to  ascertain  if 
any  beetles  survived.    Few  were  seen  on  the  latter  date  and 
hence  the  test  was  discontinued.    The  box  was  emptied,  and 
seven  of  the  fifty  beetles  found  to  be  alive  and  active,  with 
food  in  abundance.  Another  lot  of  the  beetles  was  kept  in  a 
wire  cage  at  the  office  with  the  same  kind  of  food  ;  but  none 
of  these  lived  beyond  the  twentieth  day.     The  temperature 
ranged  fully  five  degrees  higher  in  the  office  than  where  the 
box  was  kept,  but  this  difference  was  not  sufficient  to  account 
for  the  contrast  in  results.     I  infer  that  close  confinement 
and  total  darkness  are  favourable  conditions  under  which 
to  send  lady-birds  on  a  long  journey. 

Other  Scale  Pest  Checks. — ^Thus  far  no  attempt  has  been  made 
to  introduce  or  to  export  other  kinds  of  scale  insect  checks 
than  lady-birds.  Hymenopterous  parasites,  small  wasps  we 
might  call  them,  play  an  important  part  in  holding  many 
scale  insects  in  check,  and  it  is  undoubtedly  to  their  services 
more  than  to  the  services  of  lady-birds  that  we  enjoy  relative 
immunity  from  the  ravages  of  certain  almost  cosmopolitan 
scale  insects.  There  are  parasites  which  prey  upon  the  red 
scale,  but  unfortunately  none  that  are  at  all  efficient  have  any- 
where been  discovered.  One  species  that  we  have  {Aspidioto- 
phagus  citrinus,  on  the  authority  of  Dr.  L.  O.  Howard)  occas- 
ionally parasitizes  fully  fifty  per  cent.,  but  it  is  often  quite 
absent  where  the  red  scale  is  very  plentiful,  while  it  may  be 
present  among,  and  have  destroyed  ninety  out  of  a  hundred 
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white   peach-scales   {Diaspis  amygdali)   in   a   neighbouring 
peach  orchard, 

Lecanium  olecB  Parasite, — ^But  while  I  do  not  know  from 
-where  we  might  import  hymenopterous  parasites  to  our 
material  advantage,  I  incline  to  the  opinion  that  South  Africa 
has  a  parasitic  wasp  that  w^ould  prove  of  considerable  advant- 
age to  several  countries  for  the  control  of  the  black  scale 
[Lecanium  olece).  The  black  scale  has  not  been  reported  as 
an  orchard  pest  at  this  office  once  during  the  last  three  years, 
but  it  has  been  discovered  at  Capetown,  Stellenbosch,  Ceres, 
Oudtshoorn,  Bedford,  Port  Elizabeth,  East  London,  and 
other  places,  which  shows  it  to  be  widespread  in  the  Colony. 
More  often  than  otherwise  it  has  been  found  on  indigenous 
vegetation,  and  several  times  on  the  veld  at  a  distance  from  a 
road  or  habitation.  Everywhere  that  it  has  been  seen  it  has 
l^een  found  to  be  heavily  parasitized,  often  every  scale  in 
many  scores  sheltering  the  parasite  or  bearing  one  or  more 
of  its  exit  marks.  Nowhere  does  it  appear  to  be  abundant 
or  even  common.  There  is  a  possibility  that  the  dryness  of 
the  South  African  climate  deleteriously  affects  the  species  ; 
but  if  this  is  the  case,  the  question  is  opened  of  why  it  is  not 
injuriously  abundant  in  the  comparatively  humid  coast 
districts.  The  suburbs  of  Capetown  offer  what  seems  to  me 
ideal  climatic  conditions  for  its  multiplication,  but  although 
once  in  a  great  while  a  single  plant  may  be  badly  infested, 
the  insect  is  here  rather  an  uncommon  species. 

Fungus  Checks  of  Scale  Insects. — Fungi  check  the  multipli- 
cation of  insects  to  some  extent.  Two  or  three  apparently 
parasitic  ones  have  been  noticed  on  scale  insects  in  the 
Colony,  but  so  far  as  has  been  observed  these  are  not  of  much 
account  in  keeping  their  hosts  in  check.  A  certain  scale- 
attacking  species  [Sphcrrostilbe  coccophild)  has,  however, 
come  into  prominence  in  the  southern  United  States  this 
last  two  years  by  its  almost  complete  destruction  in  limited 
localities  of  the  notorious  San  Jose  scale  {Aspidiotus  pemi- 
ciosus).  It  is  quite  within  the  limits  of  possibility  that  this 
fungus  may  thrive  at  the  expense  of  the  red  scale,  which  is 
a  species  of  the  same  genus,  and  an  attempt  is  being  made  to 
procure  inoculative  material  for  experiments.  The  wet 
winter  and  spring  of  the  western  province  should  furnish  the 
essential  condition  of  moisture  but  the  relatively  low  tem- 
perature at  these  seasons  may  retard  the  development. 

Strange  Behaviour  of  Peach  Scale  in  St.  Helena, — It  is  pos- 
sible that  an  efficient  check  for  our  white  peach-scale 
(Diaspis  amygdali)  exists  at  St.  Helena.     The  basis  for  this 
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conjecture  is  the  recorded  statement  that  a  century  ago  the 
peach  trees  of  the  island  suffered  greatly  from  the  attacks 
of  a  white  scale  insect  which  has  since  wholly  disappeared 
from  notice.  Kirby  and  Spence,  writing  in  1815  (page  113, 
seventh  edition),  -thus  speak  of  the  pest  :  "  A  coccus,  as  it 
should  seem  from  the  description,  imported  about  thirty 
years  ago  from  the  Mauritius  or  else  with  the  Constantia 
vine  from  the  Cape  of  Good  Hope,  has  destroyed  nearly  nine- 
tenths  of  the  peach  trees  in  the  Island  of  St.  Helena,  where 
formerly  they  were  so  abundant,  that,  as  in  North  America, 
the  swine  were  fed  with  their  fruit.  Various  means  have 
been  employed  to  destroy  this  plague,  but  hitherto  without 
success."  Reference  is  made  to  an  older  work,  "  Description 
of  the  Island  of  St.  Helena,"  from  which  the  information 
was  probably  derived.  I  have  not  had  access  to  this  second 
book,  but  in  Melliss's  "  St  Helena,"  published  in  1875,  is  a 
long  extract  from  it,  in  which  the  insect  is  described  in  such 
terms  as  to  leave  little  doubt  in  my  mind  that  it  was  the  scale 
now  known  as  Diaspis  amygdali.  The  pest  is  said  to  settle 
on  the  trunk  of  the  tree  and  to  there  form  a  white  crust,  a 
peculiarity  that  at  once  brings  our  white  peach-scale  to 
mind.  Continuing,  the  old  writer  as  quoted  by  Melliss,  says  : 
**  It  attacks  other  trees  particularly  the  native  gum-wood 
trees  and  the  mulberry,  but  the  trunk  of  the  peach  seems  to 
be  its  favourite  lodgment."  Next  to  the  peach,  the  mulberry 
suffers  more  than  any  of  our  Other  trees  from  the  present- 
day  scale.  Melliss  in  his  work,  after  relating  what  a  severe 
pest  the  insect  was  formerly,  goes  on  to  state  that  the  peach 
trees  of  his  day  enjoy  immunity  from  the  trouble,  and  ex- 
presses the  belief  that  the  pest  had  run. its  course  and  then 
naturally  disappeared  from  the  island,  a  fate  which  he  inti- 
mates has  also  befallen  other  introduced  insects,  notably  the 
death's  head  moth,  Acherontia  atropos.  It  seems  to  me, 
however,  that  some  trace  of  the  scale  must  still  exist,  and 
associated  with  it  a  powerful  natural  check.  Through  the 
kindness  of  friends,  the  subject  has  been  brought  to  the 
notice  of  his  Excellency,  the  Governor  of  the  island,  and  he 
has  written  to  say  that  diligent  search  will  be  made  in  the  old 
^rdens,  and  that  should  any  insect  answering  the  description 
be  found,  specimens  will  be  forwarded  to  me.  The  result 
of  the  enquiries  is  awaited  with  much  interest,  but  even 
should  no  occurrence  of  the  insect  be  located,  I  would  not 
think  it  conclusively  shown  that  the  insect  is  now  extinct, 
for  a  few  scales  here  and  there  would  probably  be  overlooked 
by  anyone  not  experienced  in  searching  for  this  type  of  in- 
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sect.  It  may  be  remarked  that  Diaspis  amygdali  is  known 
both  at  the  Cape  and  Mauritius,  the  one  or  the  other  of 
which  countries,  as  stated  above,  is  credited  with  having 
furnished  St.  Helena  with  the  peach  scourge.  It  may  have 
been  here  since  the  early  days,  but  I  know  of  no  evidence 
whatever  to  show  that  it  is  native.  An  old  volume  records 
the  occurrence  of  a  white  scale  pest  on  peach  in  Mauritius 
sixty  years  ago,  and  it  seems  to  me  more  likely  that  Mauri- 
tius or  some  oriental  country  furnished  St.  Helena  the  pest 
than  this  country.  St.  Helena  was  a  port  of  call  for  ships 
returning  from  the  Indies  in  by-gone  days,  and  the  occur- 
rence of  the  insect  in  the  far  east  is  now  established.  But 
wherever  the  insect  may  have  origpinated  and  whatever  place 
may  have  been  responsible  for  St.  Helena's  getting  the  pest, 
we  know  that  Diaspis  amygdali  is  now  and  has  long  been  a 
destructive  enemy  to  the  peach  at  the  Cape,  and  is  now  also 
highly  injurious  in  Mauritius.  It  is  also  coming  into  promi- 
nence in  most  of  the  warmer  countries  and  threatens  to  prove 
a  cosmopolitan  scale  pest  of  considerable  importance.  It 
endures  a  very  wide  range  of  temperature  and  thrives  not 
alone  on  peach,  mulberry,  and  several  other  common  fruits  ; 
but  also  on  many  ornamental  and  shade  trees  and 
shrubs,  on  a  number  of  worthless  weeds,  particularly  certain 
shrub-like  perennial  Solanu^ns,  and  on  some  of  the  Acacia 
tribe  that  have  been  planted  or  sprung  up  along  roads  and 
in  waste  places  in  the  Cape  and  other  districts.  More  com- 
plaints regarding  it  are  made  to  this  office  than  about  any 
other  insect  with  the  exception  of  red  scale.  If  nothing 
of  value  is  learned  from  the  enquiries  now  being  prosecuted 
at  St.  Helena,  it  may  be  well  worth  the  while  for  our  Govern- 
ment to  send  an  expert  to  the  island  to  thoroughly  investi- 
gate the  subject  ;  even  should  nothing  further  be  learned 
of  the  scale,  it  is  possible  that  the  agent  that  suppressed  it — 
perhaps  now  existing  at  the  expense  of  other  scale  insects — 
may  be  discovered  and  brought  to  our  country. 

What  checks  Woolly  Aphis  in  England  ? — ^There  is  another 
instance  of  a  possible  opportunity  of  obtaining  a  natural 
check  for  an  important  pest  to  which  I  desire  to  draw  notice 
when  discussing  this  subject.  The  woolly  aphis  {Schizoneura 
lanigerd)  is  a  familiar  insect  to  all  our  orchardists,  and  many 
consider  it  the  most  troublesome  of  the  many  pests  with 
which  they  have  to  deal.  It  is  also  widespread  in  England, 
but  all  of  the  fruit  growers  of  English  training  that  I  meet 
in  the  Colony  say  that  at  home  it  required  little  or  no  atten- 
tion ;  many,  indeed,  fail  to  remember  it  at  all  in  their  English 
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experience,  while  here  it  is  a  continual  bane  to  them  both  in 
the  nursery  and  orchard.  Our  climate  is  probably  much 
more  favourable  to  the  multiplication  of  the  species  than  is 
the  climate  of  England,  but  it  is  highly  probable  that  con- 
ditions other  than  climatic  are  responsible  for  the  difference 
in  the  importance  of  the  pest  in  the  two  countries.  In  an  old, 
authoritative  volume  (Kirby  &  Spence's)  is  a  passage  re- 
garding the  occurrence  of  the  insect  in  England,  which  reads  : 
'*  But  the  insect  which  most  injures  our  apple  trees  by 
drawing  off  their  sap,  and  which  has  been  known  in  this 
country  only  since  the  year  1787,  is  the  apple  aphis,  called 
by  some  Coccus,  and  by  others  the  American  blighf  .  .  . 
**  Whatever  its  origin,  it  spread  rapidly.  At  first  it  was  con- 
fined to  the  vicinity  of  the  metropolis,  where  it  destroyed 
thousands  of  trees.  But  it  has  since  found  its  way  into  other 
parts  of  the  kingdom,  particularly  into  the  cider  counties  ; 
and  in  1810,  so  many  trees  perished  from  it  in  Gloucester- 
shire, that,  if  some  mode  of  destroying  it  were  not  dis- 
covered, it  was  feared  the  making  of  cider  must  be  aban- 
doned." This  is  reliable  evidence  that  for  a  number  of 
years  following  its  introduction,  the  woolly  aphis  seriously 
menaced  the  apple-growing  industry  even  in  England,  and 
makes  it  apparent  that  the  agencies  now  operative  at  miti- 
gating its  ravages  are,  at  least,  not  directly  climatic.  There 
is  nothing  known,  I  believe,  to  gainsay  that  the  check  or 
checks  are  not  such  as  might  be  successfully  introduced  into 
South  Africa. 

Notes  and  Studies  on  the  Season's  Pests. 

Scale  Insects. — The  importance  of  scale  insects  as  pests 
in  South  Africa,  commented  on  in  previous  reports,  con- 
tinues to  be  shown  by  the  number  of  complaints  of  their 
ravages.  The  red  scale  (Aspidiotus  aurantii  Mask.),  the  white 
peach-scale  {Diaspis  amygdali  Tryon),  the  brown  scale 
(Lecanium  hesperidum,  Linn.),  the  oleander  scale  {Aspidiot'us 
nerii  Bouche),  the  ^arreedy  scale  [Aspidiotus  camelhm  Sign.), 
the  araucaria  scale  [Eriococcus  araticarice  Mask.)  and  several 
species  of  mealy  bugs  (Dactylopius)  have  become  standing 
subjects  for  complaint,  especially  among  town  and  suburban 
gardeners.  The  araucaria  scale  was  not  noticed  in  Capetown 
itself  until  this  year,  but  now  it  is  seen  to  have  a  firm  hold 
on  many  fine  old  trees.  Mealy  bugs  were  more  than  usually 
abundant  and  were  frequently  sent  or  brought  to  the  office 
on  guava,  grape,  granadilla  and  fig  ;  a  few  reports  of  their 
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presence  on  late-hanging  oranges  were  also  received.  One 
species  possibly  Dactylopins  bromeitcBy  although  our  speci- 
mens do  not  fully  accord  with  the  description,  is  causing 
a  little  apprehension  in  the  East  London  division  by  its 
attack  on  pine  apples  ;  notes  on  it  will  probably  be  published 
in  the  Agricultural  Journal  within  a  few  months.  It  is  sup- 
posed to  have  been  introduced  from  Natal.  Aspidiotus 
fiais  Riley,  the  red  scale  of  Florida,  and  there  a  well-known 
citrus  tree  scale,  has  been  received  from  Natal  and  Rho- 
desia. The  purple  scale  (Mytilaspis  citricola,  Pack.)  and  the 
long  scale  (Mytilaspis  gloverii.  Pack.)  have  been  found  in 
several  other  orchards  than  those  previously  known  to  be 
infested,  the  former  scale  even  in  Worcester  ;  but  though 
both  species  are  bad  enough  pests  in  some  gardens  in  the 
Cape  division  neither  gives  any  indication  of  becoming 
nearly  so  destructive  as  the  red  scale.  Extended  mention 
of  a  species  of  Prosopophora  (Prosopophora  prosopodis,  var. 
viimoscB  Maskell),  under  the  heading  of  **  Thorn  Tree 
Scale  "  was  made  in  the  Agricultural  Journal,  This  interest- 
ing insect,  which  might  be  termed  "  beneficial,"  since  it  is 
destructive  to  the  thorn  tree  in  thickets,  has  since  been 
discovered  in  small  numbers  near  Grahamstown  ;  it  is  worthy 
of  remark  that  every  one  of  thirty  or  more  specimens  ex- 
amined were  parasitized.  Notes  on  another  scale  insect,  one 
of  value  because  destructive  to  a  veld-usurping,  practically 
worthless  shrub,  have  been  written  for  the  Journal  under  the 
heading  "  Harpuis  Bush  Scale  ;  "  it  is  an  undescribed  species 
of  Asterolecanium. 

Orthezia  insignis  Douglas,  a  scale  insect  which  has  at- 
tracted attention  by  its  destructiveness  in  American  green- 
houses and  out-of-doors  in  a  number  of  sub-tropical  coun- 
tries during  the  last  decade,  was  found  in  February  last  at 
a  florist's  near  Capetown.  About  one  hundred  and  fifty 
large  coleus  and  a  smaller  number  of  other  plants  were 
much  infested.  When  apprised  of  the  nature  of  his  new 
pest  and  of  the  danger  of  its  becoming  an  out-door  pest  of 
importance,  the  owner  had  the  infested  plants  burned  ;  and 
he  has  since  similarly  disposed  of  every  plant  on  which  any 
of  the  species  has  appeared.  All  of  the  plant  nurseries  in 
the  vicinity  of  Capetown  were  visited  in  quest  of  further 
occurrences,  but,  except  at  two  private  residences,  no  in- 
fested plants  have  since  been  discovered  in  this  part  of  the 
country.  However,  occurrences  have  been  located  in  gar- 
dens at  Port  Elizabeth  and  East  London  ;  and  the  publica- 
tion in  the  Agricultural  Journal  of  an  account  of  the  insect 
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elicited  the  fact  that  it  has  been  a  garden  pest  in  Natal  for 
many  years.  Recently  information  has  been  received  that 
the  insect  is  also  pestiferous  in  Reunion.  How  it  reached 
Capetown  remains  to  be  explained.  Like  most  scale  insects 
it  is  prolific,  and  passes  through  several  generations  in  the 
course  of  a  season.  Its  food  plants  include  many  common 
ornamental  shrubs  and  herbaceous  plants,  and  withal,, 
should  the  climate  here  prove  favourable  to  it,  it  may  be- 
come a  very  troublesome  garden  pest.  In  Ceylon  it  has. 
spread  from  the  Peradeniya  gardens  into  a  large  tract  off 
lantana  scrub,  and  has  there  multiplied  prodigiously.  Some 
anxiety  has  been  aroused  by  its  inclusion  of  coffee  and  tea 
among  its  food  plants. 

Codling  Moth. — The  codling  moth  (Carpocapsa  pomonella, 
Linn.)  is — thanks  to  a  long  illustrated  article  in -the  Agri- 
cultural Journal  and  more  so  to  correspondence  in 
the  daily  press — now  beginning  to  attract  the  attention  it 
deserves  among  Western  Province  fruit  growers.  There 
is  no  longer  any  question  that  within  a  few  years  this  insect 
will  have  become  the  difficulty  in  the  profitable  cultivation 
of  apples  and  pears,  that  it  now  is  in  almost  every  other 
country,  and  the  sooner  our  fruit  growers  realize  this  and 
act  accordingly  the  less  keenly  will  its  ravages  be  felt  by 
them.  An  illustrated  placard  describing  the  life  stages  of 
the  insect  and  its  method  of  working,  detailing  remedial 
and  preventive  measures,  and  recommending  orchard  treat- 
ment to  prepare  for  its  coming,  is  now  being  prepared  at  the- 
instance  of  the  Horticultural  Board  ;  copies  will  be  posted 
in  the  railway  stations  and  post  offices  of  the  fruit  districts. 
In  addition  to  the  localities  heretofore  recorded  as  infected, 
the  insect  is  now  known  to  occur  in  Constantia,  Claremont, 
Capetown  and  Wellington. 

Fruit  Fly. — The  wide  range  of  fruits  attacked  by  this- 
notorious  pest,  Ceratitis  capitata,  Wied.  {citriperda  Macl.). 
has  led  to  my  substitution  of  the  term  "  fruit  fly "  for 
'*  peach  fly/'  the  name  by  which  it  has  been  designated  in 
previous  reports.  The  season  of  1897- 1898  was  a  **  maggot  " 
season  in  both  western  and  eastern  districts,  but  the  present 
season,  1898-1899,  is  marked  by  the  welcome  absence  of  the 
pest  in  all  the  early  fruits  and  to  a  great  extent  in  the  later 
ones  as  well,  even  St.  Helena  peaches  escaping  in  most 
localities  east  and  west.  There  still  remains  much  to  be 
learned  regarding  the  feeding  and  hibernation  habits  of  the 
insect  as  well  as  the  measures  applicable  for  its  suppression. 
A  little  progress  has  been  made  in  these  studies  during  the 
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year.  To  the  long  list  of  fruits  known  to  be  liable  to  attack, 
1  have  this  year  to  add  the  Kei  apple  (Aberia  caffra),  passion 
flower  [Passtftora  ccerulea)  and  Solatium  capstcastrum.  All 
of  these  fruits  suffered  considerably  late  in  the  fruit  season 
of  1898.  It  is  recorded  that  Solanum  nigrum  and  Solatium 
sodoniceum  are  both  attacked  during  the  winter  months  in 
Western  Australia  ;  but  although  I  have  carefully  watched 
these  fruits  for  several  seasons,  I  have  failed  to  find  any 
infested  by  the  fruit  fly  even  where  they  were  growing  close 
by,  and  ripeming  simultaneously  with  very  badly  infested 
peaches.  Solatium  sodomcrum  in  common  with  the  tomato 
when  over-ripe  and  soft,  however,  often  harbours  the  larvae 
of  a  muscid  fly  almost  as  large  as  those  of  the  fruit  fly,  and 
the  former  fruit  is  also  commonly  infested  by  a  lepidopterous 
larva.  The  grape,  especially  the  Hermitage  variety,  is 
frequently  reported  to  be  infested  by  the  fruit  fly,  but  I  have 
thus  far  failed  to  secure  confirmative  evidence,  such  sup- 
posedly infested  berries  as  have  been  sent  to  me  containing 
only  maggots  of  one  ot  the  vinegar  flies  [Drosophilidcej ; 
competent  observers  have  told  me,  however,  that  they  are 
positive  the  fruit  fly  sometimes  oviposits  in  the  grape  and  I 
have  no  reason  to  doubt  their  assertion.  Prickly  pear  fruit 
(Opuntia  tuna)  containing  maggots  which  to  all  appearances 
were  those  of  the  pest  fly  were  found  last  year  in  the  Albany 
division,  but  unfortunately  the  insects  failed  to  complete  their 
transformations.  Within  a  few  weeks,  however,  and  since 
this  part  of  the  report  was  prepared,  I  have  reared  a  large 
number  of  the  flies  from  this  fruit  collected  in  Capetown. 

The  success  experienced  within  the  two  previous  years  in 
protecting  fruit  by  means  of  netting  used  to  enclose  the  trees, 
led  to  my  recommending  the  Board  of  Horticulture  to  ad- 
vertise and  generally  introduce  this  measure  of  prevention 
by  importing  a  cheap  cotton  netting  for  dispw^sal  at  cost 
among  the  fruit  growers.  The  Board  approving,  the  De- 
partment of  Agriculture  was  requested  to  conduct  the 
business.  Applications  for  the  netting  were  solicited  in  the 
Agricultural  Journal  and  an  order  for  about  20,000  yards  thus 
secured.  This  amount  was  duly  imported  and  distributed. 
The  selling  price  was  made  5s.  6d.  per  piece  of  30  yards.  In 
width,  the  netting  measures  from  68  to  70  inches.  There 
are  ten  threads  to  the  linear  inch  and  while  the  fruit  fly  can 
force  its  way  through  the  mesh,  it  rarely  if  ever  will  do  so 
to  get  to  fruit  on  a  tree,  although  it  will  push  its  way  through 
and  escape  if  a  single  thickness  of  the  netting  is  used  to  cover 
the  open  mouth  of  a  jar  in  which  it  is  confined.     Safety  pins 
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have  been  found  more  satisfactory  for  keeping  the  nets  in 
place  on  the  trees  than  ordinary  pins  or  sewing,  and  even  the 
cheapest  kinds — those  costing  only  eighteen  pence  to  two 
shillings  a  gross — are  plenty  good  enough  and  will  doubt- 
less remain  serviceable  for  several  seasons.  After  spreading 
the  net  over  the  tree  the  four  corners  are  drawn  beneath 
and  the  alternate  ones  tied  together,  thus  leaving  the  net 
open  only  in  four  long  slits,  the  edges  of  which  may  be 
easily  brought  together  and  rolled  to  hold  the  pins.  By 
covering  a  few  trees  an  intelligent  workman  will  have  ac- 
quired sufficient  experience  to  guide  him  in  cutting  netting 
for  further  trees  without  waste  of  the  material.  On  well- 
shaped  trees  which  contain  no  dead  tips,  the  nets,  when 
properly  put  on  and  neither  too  tightly  nor  too  loosely, 
suffer  little  injury  and  should  be  good  for  one  use  each  season 
for  at  least  three  years.  Several  parties  used  their  netting 
this  season  to  protect  successively  maturing  fruits  from 
birds  and  insects — peaches  in  January  and  figs,  grapes  and 
other  fruits  in  February  and  March,  and  found  their  invest- 
ment highly  remunerative. 

To  prevent  any  misunderstanding,  however,  I  reiterate 
what  I  have  stated  elsewhere,  that  this  netting  measure 
for  staying  the  ravages  of  the  fruit  fly  is  not  recdVnmended 
for  extensive  orchards.  Where  fruit  is  grown  on  a  large 
scale,  I  am  firmly  of  the  opinion  that  reliance  may  safely 
be  placed  on  the  daily  gathering  of  the  windfalls  and  the 
suppression  of  all  the  wild  and  ornamental  fruits  in  which 
the  pest  may  breed.  The  co-operation  of  neighbours  in  the 
conduct  of  such  a  campaign  is  extremely  desirable,  but  if 
the  measures  are  thoroughly  carried  out  from  the  very  begin- 
ning of  the  season  gratifying  results  will  be  the  reward 
in  every  truly  extensive  orchard,  despite  negligence  in  sur- 
rounding gardens  and  orchards  ;  and  no  more  effective  per- 
suasion than  this  may  be  brought  to  bear  on  the  care- 
less neighbours  to  secure  their  conversion  to  the  adoption 
of  the  measures. 

A  number  of  experiments  were  conducted  during  the  last 
season  to  determine  the  value  of  odours  in  deterring  pvi- 
position.  Asafoetida  displayed  on  cloths  and  wood-wool 
failed  to  keep  the  flies  away  from  the  trees.  The  stench 
from  this  substance  rapidly  lessened,  but  where  much  was 
used  was  distinctly  in  evidence  for  over  a  fortnight  ;  should 
the  measure  have  been  shown  a  success  in  preventing  the 
attack,  I  would  not  consider  it  one  worthy  of  recommenda- 
tion, for  the  case  would  truly  be  one  in  which  the  remedy  is 
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worse  than  the  disease.     A  dilute  solution  of  a  compound 
made  by  boiling  Stockholm  tar  with  caustic  soda  sprayed 
over  the  foliage  and  fruit,  stained  the  latter  to  so  g^eat  a 
degree  that  even  if  the  spray  ensured  the  absence  of  maggots 
it  would  fail  to  commend  itself  to  fruit  growers  ;  peaches  and 
nectarines  reeking  with  the  odour  of  tar  would  find  as  few 
purchasers,  in  my  estimation,  as  similar  fruit  in  part  maggot- 
infested.     This  measure  has  been  recommended  in  other 
parts  of  the  world  for  the  protection  of  fruit  from  flies  allied 
to  our  destructive  species,  and  hence  my  trials  with  it.    The 
effect  of  the  spray  on  the  flies  was  not  conclusively  demon- 
strated, little  of  the  fruit  on  the  check  trees,  unfortunately 
for  the  experiment,  becoming  **  blown  "  by  the  pest  ;  yet 
some  fruit  stained  by  the  spray  and  on  which  the  odour  of  tar 
was  still  clearly  perceptible  was  found  to  be  blown.     Fruit 
on  trees  covered  with  inch  mesh  fish  netting  which  had  been 
soaked  immediately  prior  to  application  in  an  infusion  of 
blue-gum  foliage,  became  as  badly  attacked  as  the  fruit  on 
check  trees,  as  did  also  fruit  of  trees  under  similar  netting 
which  had  been  steeped  in  cresoline  for  six  hours.       The 
eucalyptus  odour  passed  away  in  a  few  days,  but  the  cresoline 
was  faintly  apparent  for  over  two  weeks.     Two  trees  were 
sprayed  with  quassia  and  syrup  in  a  water  solution.     This 
spray  left  little  or  no  odour,  but  its  persistency  was  un- 
pleasantly betrayed  when  the  tongue  "Was  applied  to  the 
surface  of  the  fruit.     No  fruit  on  the  sprayed  trees  nor  on 
their  checks  became  maggotty  ;  but  the  indifference  of  the 
flies  to  the  bitter  principle  of  quassia  was  indicated  most 
decisively  by  cage  experiments  conducted  at  the  office.     A 
large  number  were  fed  for  four  days  on  a  concentrated  mix- 
ture of  sugar  and  quassia  infusion.     Every  fly  fed  greedily, 
but  not  a  single  death  followed  the  orgies.     The  experi- 
ment was  thrice  repeated,  and  left  no  doubt  on  the  inefficacy 
of  this  oft-suggested  mixture  as  a  destroyer  or  deterrent  for 
the  fruit  fly. 

Calandra  of  the  Vine, — Our  knowledge  of  the  calandra 
(Phlyctinus  callosus  Bohem.)  of  Western  Province  vineyards 
has  .increased  little  during  the  year.  Fresh  gas-lime  dug 
into  the  soil  at  the  rate  of  ten  bags  to  a  thousand  sticks  in 
July,  failed  to  prevent  the  appearance  of  the  adult  beetles 
when  their  season  came  around  in  November.  The  re- 
markable success  obtained  from  an  application  of  lime  in 
1893  by  Mr.  J.  P.  de  Waal  remains  unexplained*,  although 

*  Report  of  Officer  in  Charge,  Goveniment  Wine  Farm,  for  1894. 
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presumably  due  to  the  caustic  effects  of  the  lime  on  young 
larvae.  I  apprehend  further  that  the  success  of  lime  applica- 
tions depends  upon  several  more  or  less  uncertain  factors, 
one  of  which  is,  doubtless,  the  purity  and  freshly-slaked  con- 
dition of  the  lime,  and  another,  perhaps,  the  occurrence  of 
soaking  rains  within  a  short  time.  I  think  it  would  be  well 
for  vine  growers  who  are  interested  in  the  subject  to  experi- 
ment with  lime  and  make  public  their  results.  The  applica- 
tion might  be  made  at  the  rate  used  by  Mr.  de  Waal — ^ten 
bags  to  one  thousand  sticks — ^and  at  fortnightly  intervals 
from  the  middle  of  May  to  the  middle  of  August  to  suc- 
cessive small  sections  of  the  worst  infested  portions  of  the 
vineyards.  Untreated  sections  should  intervene  in  order 
that  direct  comparison  of  the  degree  of  infestation  may  be 
made  the  following  season,  and  the  date  at  which  rains  follow 
the  application  should  be  noted  in  each  case  to  determine 
if  they  affect  the  results.  I  had  hoped  to  get  such  a  series 
of  experiments  conducted  under  my  supervision,  but  have 
not  for  one  reason  or  another  been  successful  in  so  doing, 
and  thus  am  led  to  make  the  above  suggestion. 

Insects  closely  related  and  of  similar  habits  to  the  calandra 
are  vineyard  pests  in  most  vine-growing  countries  but,  so 
far  as  one  may  judge  from  writings,  the  evil  is  rarely  as  ag- 
gravated as  in  the  Constantia  area  of  this  Colony.  Foreign 
writers  recommend  a  system  of  trapping  the  beetles  similar 
to  that  in  vogue  in  this  country,  and  in  a  few  French  works 
is  a  supplementary  suggestion  to  employ  carbon  bisulphide 
against  the  grub  stage  in  the  soil.  The  treatment  of  vine- 
yards with  bisulphide  is  such  an  expensive  undertaking  that 
I  am  inclined  to  consider  this  measure  solely  as  a  "  book 
remedy  ;  '*  still  it  might  prove  economical  in  limited  areas 
where  the  insect  is  extraordinarily  abundant  and  the  vines 
of  gjeat  value. 

With  the  object  of  rendering  the  "  pockets "  of  grape 
leaves  laid  as  traps  of  greater  effectiveness  for  their  pur- 
pose, Mr.  de  Waal  has  had  the  rough  bark  removed  from  the 
sticks  over  a  portion  of  his  vineyards.  Gloves  composed 
of  steel  rings  linked  together  were  employed  to  rub  off  the 
bark,  and  the  operations  proved  less  tedious  than  one  might 
expect  at  first  thought.  He  tells  me  that  the  measure  ap- 
pears to  make  a  greater  proportion  of  the  beetles  seek  the 
treacherous  shelter  of  the  pockets,  and  if  his  present  judg- 
ment is  confirmed  by  next  season's  experience  other 
growers  may  profitably  adopt  his  innovation  as  an  addition 
to  their  present  combative  methods.  The  removal  of  the 
[G.  49— '99-1  E 
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rough  bark  deprives  the  beetles  of  their  otherwise  most 
secure  winter  quarters,  and  thus  may  also  prove  of  much 
value  ;  similarly  it  exposes  hibernating  mealy  bugs  more 
effectively  to  their  enemies,  and  mealy  bugs  seem  on  the 
increase  in  a  number  of  the  Constantia  vineyards. 

Outside  of  the  Constantia  area,  one  now  hears  most  of 
the  calandra  in  young  vineyards  of  grafted  vines,  a  circum- 
stance due  in  part  to  many  of  the  young  vineyards  being 
planted   on  the    sites  of  old  ones,  and  in  part  to  the  value 
of  grafted  stocks    compared  with    simple    cuttings.       The 
calandra  is  an  indigenous  insect  and  not  uncommon  on  many 
veld  bushes  and,  therefore,  it  may    infest    vines    that    are 
planted  on  newly  broken  veld  even  before  these  start  into 
growth.     I  hope  some  day  to  discuss  the  calandra  in  detail, 
but  it  may  not  be  out  of  place  to  here  refer  to   the   chief 
points  of  its  life  history.     The  beetle  itself  is  long  lived  ; 
many  individuals  survive  the  winter  in  the  shelter  of  the 
rough  bark  of  the  vine  sticks  or  in  rubbish  among  the  vines, 
and  in  the  spring  do  much  damage  by  eating  the  expanding 
buds.    The  new  brood  emerges  from  the  soil  about  the  first 
of  November,  and  may  be  distinguished  from  the  survivors 
of  the  preceding  brood  by  the  lighter  colour  and  softer 
tegument.       Mating  of  the    sexes  has    been    observed    in 
January,  but  does  not  become  general  until  early  March. 
Eggs  laid  by  captive  beetles  only  have  been  observed.    These 
were  obtained  in  numbers  during  the  third  week  of  March  ; 
most  were  deposited  on  pieces  of  root  buried  in  the  soil,  but 
others  were  laid  loose  on  the  surface.    The  number  of  eggs 
laid  is  unknown,  but  as  high  as  one  hundred  and  fifteen  have 
been  counted  in  the  ovaries.    Close  search  is  required  to  find 
the    larva  in  the  ground,  even  where  it  is  abundant,  until 
it  is  nearly  full-grown.     It  is  a  broad,  thick-set,  whitish  grub, 
and  when  ready  to  pupate  is  about  one-third  of  an  inch  in 
length.     None  have  been  observed  before  July    15th,    at 
which  time  some  are  already  half-grown.     Pupae  have. been 
found  in  early  September,  and  are  common  by  the  first  of  the 
following  month  ;  they  are  formed  in  soft  earthen  cells,  and 
generally  within  four  or  five  inches  of  the  surface. 

The  calandra  is  by  no  means  a  pest  of  the  vineyard  alone. 
Some  fruit  growers  are  greatly  troubled  with  it  both  in  de- 
ciduous and  citrus  orchards,  and  gardeners  in  parts  of  the 
Cape  district  have  no  greater  pest  among  their  ornamental 
plants.  I  have  collected  it  from  indigenous  plants  high  on 
the  slopes  of  Table  Mountain,  but  have  never  seen  it  nearly 
so  common  on  the  veld  as  it  is  in  cultivated  lands.     Doubt- 
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less  the.  loose  condition  of  the  soil  in  the  latter  situation? 
favours  much  the  propagation  of  the  insect  ;  in  other  words 
one  of  the  most  important  natural  checks  to  keep  the  insect 
in  subjection  is  almost  absent  in  the  vineyard,  orchard  and 
garden. 

Ticks, — Measures  for  the  suppression  of  the  skin  parasites 
of  domestic  animals  are  subjects  for  the  veterinarian,  but  the 
determination  of  the  species  and  the  elucidation  of  the  life 
histories  of  these  belongs  rather  to  the  sphere  of  the  ento- 
mologist. The  rapidly  increasing  importance  of  ticks  led  me 
to  give  them  some  attention  during  the  past  twelve  months. 
Through  my  own  exertions  and  with  the  valuable  assistance 
of  the  Colonial  Veterinary  Surgeon,  Dr.  D.  Hutcheon,  the 
important  species  have  been  collected  from  stock  in  various 
sections  of  the  Colony.  As  time  permits,  the  identity  of 
these  will  be  determined,  and  I  hope  to  gradually  solve  the 
question  of  the  habits  of  the  more  important  species  both  on 
and  off  their  hosts.  Some  progress  has  been  made,  but  the 
researches  are  proving  both  slow  and  difficult.  The  identity 
of  the  so-called  "  bont "  tick  with  specimens  collected  in 
South  Africa  over  half  a  century  ago,  and  named  Amblyomma 
hebrctum  Koch,  has  been  confirmed  by  comparison  with  the 
original  description  and  drawing.  This  tick  gives  rise  ta 
far  more  complaints  than  all  the  other  species  combined,  and 
if  not  extending  its  area  of  occurrence  it  is  at  least  rapidly 
increasing  in  numbers  in  many  sections.  It  appears  to  be 
practically  confined  to  the  south-eastern  districts.  Of  its 
life  history  little  has  yet  been  learned.  The  adult  female 
drops  to  the  ground  and  partially  secretes  herself  in  soil  or 
rubbish.  We  have  determined  that  she  may  begin  to  ovi- 
posit within  two  weeks  in  summer  or  delay  as  long  as  ten 
weeks  in  winter,  that  the  complement  of  eggs  may  be  as 
many  as  17,000,  and  that  the  oviposition  of  these  may  in 
v/inter  occupy  a  period  of  nine  weeks.  The  eggs  laid  in  mid- 
winter may  not  hatch  until  after  the  new  year.  That  such 
a  long  period  of  incubation  is  not  exceptional  is  shown  by 
the  record  of  several  ticks.  Three  collected  on  May  13th, 
just  after  they  had  dropped  of  their  own  accord  from  cattle, 
began  to  lay  July  22nd-26th  and  finished  laying  about  the 
middle  of  September.  No  change  was  noted  in  the  eggs  until 
December  loth,  when  signs  of  development  were  apparent, 
and  on  January  23rd  the  first  t^^  hatched  ;  several  other 
batches  of  eggs  laid  between  August  23rd  and  October  26th 
by  ticks  received  during  June,  began  to  hatch  on  January  9th. 
In  the  summer  the  incubation  period  is  very  much  less.  Eggs 
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laid  "by  one  female  from  January  26th  to  the  28th  began  to 
hatch  April  17th,  and  a  number  laid  by  another  female  on 
January  26th  hatched  on  April  13th.  All  our  attempts  thus 
far  at  rearing  the  ticks  have  failed,  and  it  is  a  curious  fact 
tthat  every  one  of  many  hundreds  of  specimens  of  this  species 
received  at  the  office  through  the  kindness  of  veterinary 
surgeons  and  farmer  friends  is  adult. 

Next  to  the  bont,  a  species  which  has  been  called  the 
^  bont-leg  *'  tick  appears  to  give  the  greatest  trouble.  This 
6pecies  is  confused  with  the  bont  by  many  farmers.  The 
legs  of  both  are  banded  and  thus  both  are  covered  by  the 
Dutch  term  **  bont  pooten  "  (speckled  legged)  but  as  the  dor- 
sum (back)  of  the  male  of  the  first  species  is  piebald  as  well  as 
its  legs,  the  simple  term  "  bont "  may  well  be  used  to  desig- 
nate it.  The  two  species  are  about  the  same  shape  and  size, 
tut  the  colours  are  dissimilar.  The  males  are  most  readily 
distinguished,  the  male  of  the  bont  is  bluish-yellow  above 
with  black  markings,  while  that  of  the  bont-leg  is  uniformly 
dark  brown.  The  bont-leg  occurs  all  over  the  Colony,  but 
most  complaints  of  it  have  come  from  the  midland  districts, 
where  it  is  said  to  trouble  small  stock  and  ostriches  as  well 
as  cattle  and  horses,  and  to  be  particularly  abundant  in  the 
spring  months.  Like  the  bont,  the  bont-leg  is  partial  to  the 
under  parts  of  the  body.  It  is  a  species  of  Hyalomma  and  is 
possibly  identical  with  Hyalomnia  cegyphum,  Audouin. 
[The  Acarus  cBgyptius  of  Linnaeus].  Its  complement  of  eggs 
is  seemingly  quite  as  large  as  that  of  the  former  species.  In 
cases  under  observation  eggs  laid  December  nth  by  ticks 
received  about  ten  days  before,  began  to  hatch  February  6th. 
Oviposition  continued  fourteen  days.  Young  of  this  species 
hatched  in  the  latter  part  of  January  and  placed  in  a  cork- 
stoppered  glass  tube  without  moisture  are  alive  at  the  time 
of  writing.  May  8th. 

A  third  common  species  is  the  red  tick,  and  this  one,  Mr. 
Fuller,  the  Assistant  Entomologist,  has  succeeded  in  connect- 
ing with  Rhipicephalus  evertsi  Neumann.  It  is  a  widely  distri- 
buted species,  and  is  probably  to  be  found  in  every  district  of 
the  Colony.  The  anus  and  adjacent  parts  are  most  sub- 
jected to  its  attack. 

The  commonest  of  all  our  ticks  is  the  one  i>opularly  desig- 
nated "  blue  "  or  "  blood  "  tick,  a  small  species  becoming  at 
the  most  a  half-inch  in  length  by  a  third  in  width  and  quite 
as  rotund  as  a  pea-bean.  It  is  less  active  than  the  other 
species  and  less  particular  where  it  settles,  it  often  being 
found  even  on  the  back  in  large  numbers.     It  closely  resem- 
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{Ixodes  or  Boophilus  bovis)  and  the  Australian  cattle  tick^ 
bles  an  American  species,  Rhipicephalus  annulatuSy  Say, 
R.  australis  Fuller,  both  of  which  are  associated  with  the 
transmission  of  the  disease  red-water.  Until  recently  we 
supposed  all  three  species  to  be  one  and  the  same^ 
but  by  careful  study  Mr.  Fuller  has  satisfactorily  shown  them 
to  be  distinct.  Ours  he  connects  with  Rhipicephalusr 
decoloratus  Koch.  The  blue  tick  is  widely  pravelent  in  the 
Colony,  and  is  most  abundant  near  the  coast.  Owing, 
probably  to  the  abundance  of  the  larger  and  far  more  in- 
jurious bont  tick,  little  thought  is  given  to  it  in  the  eastern 
sections.  In  the  south  and  west  it  occasions  greater  anxiety, 
and  on  some  farms  it  is  said  to  sometimes  become  so  ex- 
ceedingly abundant  that  it  seriously  interferes  with  the  rear- 
ing of  calves.  1893  is  mentioned  as  a  tick  year  in  parts  of 
Malmesbury.  Whether  a  transmitter  of  red-water  or  not, 
the  species  occurs  in  great  numbers  in  many  districts  where 
the  disease  is  unknown. 

Thus  far  we  have  only  attempted  to  rear  the  bont  and  bont- 
leg  ticks.  Young  of  the  latter  have  been  secured  in  thou- 
sands and  placed  on  young  cattle  isolated  in  a  paddock  near 
Capetown,  but  not  a  single  individual  has  taken  hold. 
Several  hundreds  were  liberated  on  guinea  pigs  with  like 
lack  of  success  ;  and  then,  in  desperation,  hundreds  were 
placed  on  our  own  bodies.  All,  however,  disappeared  after 
a  few  days  without  any  attempt  to  establish  themselves. 
When  placed  under  watch  glasses,  secured  to  the  skin  by 
sticking  plaster  equal  discouragement  followed,  for  all  died, 
apparently  from  the  heat  and  perspiration.  During  the 
present  year,  however,  renewed  attempts  will  be  made,  and 
when  the  next  report  is  submitted  I  hope  to  have  data  on 
the  life  histories. 

The  fowl  tick  has  been  given  some  attention.  During 
the  year  it  has  been  received  with  complaints  of  its  injuries 
to  fowls  from  Sea  Point,  Grahamstown.  Graaff-Reinet  and 
Uitenhage.  Some  farmers  call  it  "wand  luis"  (wall  bug) 
and  others  '*  tampan."  I  have  compared  it  with  specimens 
of  fowl  ticks  received  from  India,  Australia,  and  America, 
and  am  satisfied  that  the  specimens  from  all  four  countries 
are  of  the  same  species  of  Argas,  Correspondence  with  Mr. 
A.  D.  Michael,  the  English  authority  on  ticks,  has  con- 
firmed this  view,  and  Mr.  Michael  further  remarks  that  the 
species  is  probably  identical  with  Argas  reflexus,  Fab.  of 
Europe  !  This  tick  possesses  greater  vitality  than  any  other 
creature  that  I  have  attempted  to  kill  with  insecticides.    Two 
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hours'  exposure  to  hydrocyanic  acid  gas  when  one  ounce 
was  used  to  150  cubic  feet  of  space  scarcely  served  to  de- 
crease its  activity,  and  many  individuals  survived  some  days 
after  treatment  with  paraffine  and  other  oils.  Confinement 
for  three  months  in  a  small  box  nearly  filled  with  flowers 
of  sulphur  had  no  appreciable  effect  on  it.  Extended  notes 
on  the  species  will  probably  appear  in  the  Agricultural 
Journal.  A  man-attacking  tick,  also  called  '*  tampan  "  and 
superficially  somewhat  resembling  the  fowl  tick  has  been 
received  during  the  year  from  the  Transvaal,  Bechuanaland, 
and  northern  parts  of  the  Colony.  It  has  been  provisionally 
determined  Onithodorus  savignyi,  Audouin.  Another  species 
of  the  same  genus,  one  found  in  penguins'  nests  on  Posses- 
sion Island,  has  been  added  to  our  collection  by  Mr.  W.  H. 
Tooke. 

Woolly  Aphis. — The  woolly  aphis  of  the  apple  {Schizonciira 
lanigera,  Hausm.)  seemed  to  find  the  1898  conditions  un- 
usually favourable  all  over  the  Colony  ;  at  least,  complaints 
of  its  greater  troublesomeness  came  from  widely  separated 
sections.  The  use  of  resistant  varieties  for  stocks  to  prevent 
infestation  of  the  roots  is  increasing,  but  not  as  rapidly  as 
is  desirable.  Two  cases  of  pear  trees  becoming  injuriously 
affected  have  been  reported,  and  there  seems  no  reason  to 
doubt  the  identity  of  the  insect  in  either  case  ;  malforma- 
tions in  the  growth  quite  as  pronounced  and  as  character- 
istic as  those  formed  on  apple  were  produced.  Fruit  growers 
might  profitably  raise  a  little  tobacco  for  use  in  combating 
the  woolly  aphis  ;  an  infusion  of  the  dried  leaves  and  stems 
is  easily  prepared  and  is  highly  efficacious  against  the  aphides 
on  the  parts  above  ground,  while  in  the  form  of  dust  incor- 
porated with  the  soil  several  of  our  fruit  growers  have 
found  it  satisfactory  in  subduing  those  on  the  roots.  Winged 
individuals  of  the  woolly  aphis  have  only  been  noticed  during 
the  fall  of  the  year,  March  being  the  month  for  their  general 
appearance.  Eggs  have  not  been  observed,  and  whether 
they  occur  or  not,  reproduction  without  this  stage  takes 
place  throughout  the  winter  in  our  south-western  districts. 

Plant  Bugs. — The  Bagrada  bug  (Bagrada  hilaris,  Burm.) 
ranked  as  one  of  the  chief  garden  pests  of  the  year,  and  so 
many  enquiries  concerning  it  were  received  that  it  was  made 
the  subject  of  an  illustrated  notice  in  the  Agricultural  Journal. 
Cruciferous  plants  were  the  chief  sufferers,  but  potatoes, 
tomatoes,  and  even  maize  were  sometimes  reported  to  be 
destroyed.  Antestia  variegata,  Thunb.,  has  the  pernicious 
habit  of  puncturing  fruit,  and  is  a  very  common  all-the-year- 
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round  pest  about  Capetown.  Part  of  the  injury  to  peaches 
and  other  soft  fruits  attributed  to  the  fruit  fly  is  due  to  this 
insect,  decay  frequently  starting  at  the  punctures,  and  the 
fruit  prematurely  falling  to  the  ground.  A  drop  or  a  string 
of  gum  protruding  from  the  wound  often  indicates  the  work 
of  the  pest  on  green  peaches,  and  thus  early  serves  to  con- 
fuse its  attack  with  that  of  the  fruit  fly,  a  similar  exudation 
often  following  the  puncture  by  the  latter  insect.  No  fruit 
is  more  subject  to  attack  than  the  apple,  but  the  injury  to 
it  seldom  results  in  more  than  a  slight  surface  blemish. 

Holoptenia  valga^  Linn.,  an  insect  to  which  the  term 
"  twig  wilter  "  might,  with  propriety,  be  applied,  was  very 
abundant  during  the  spring  months  about  Capetown,  and 
was  the  subject  of  a  number  of  personal  enquiries  at  the 
office  by  parties  whose  gardens  were  being  ravaged.  I 
believe  it  to  be  a  common  insect  every  year  in  most  sections 
of  the  Colony.  It  is  the  large,  dark  brown  bug,  with  long, 
bi-coloured  antennae  and  long  curved  hind  legs,  that  punc- 
tures the  tender  shoots  of  oranges,  roses,  and  many  other 
trees  and  plants  and,  by  extracting  the  sap,  causes  the  growth 
beyond  the  point  of  attack  to  wilt  and  often  to 
perish.  Many  specimens  of  the  creature  measure 
over  an  inch  in  length  and  nearly  a  fourth  inch 
in  width.  The  sides  of  the  body  are  almost  parallel,  but 
in  front  of  the  scutellum  (near  the  head)  they  extend  up- 
ward and  outward,  and  then  abruptly  inward  and  down- 
ward, thus  forming  a  pair  of  triangular  projections  ;  one 
might  describe  these  projections  as  shoulders.  Perhaps 
what  characterizes  the  insect  more  than  anything  else  to 
most  persons  brought  in  contact  with  it,  is  the  volume  and 
nauseating  property  of  the  odour  with  which  it  surrounds 
itself  when  disturbed.  The  odour  arises  from  a  fluid  secreted 
by  glands  opening  on  the  underside  of  the  body.  Nearly 
all  bugs  are  capable  of  creating  an  abominable  stench,  in- 
cluding all  that  are  discussed  in  these  paragraphs,  but  it 
seems  to  me  that  this  species  has  the  power  developed  to  a 
more  than  ordinarily  offensive  degree.  The  eggs  of  the 
plant  wilter — to  adopt  the  name  which  I  have  suggested — 
are  laid  in  single  rows  of  ten  or  thereabouts,  generally  on 
a  twig  or  the  petiole  of  a  leaf.  They  are  relatively  large  eggs, 
brown  in  colour,  and  placed  end  to  end  ;  the  row  might 
be  mistaken  for  a  short  string  of  beads.  The  parent  insect 
probably  has  few  enemies  other  than  man,  but  the  tgg  stage 
is  much  subject  to  the  attack  of  a  wasp  parasite. 


A  melon-attacking  bug  {Aspongopus  nubilus,  Burm.)  was 
much  complained  of  early  in  the  year  by  several  Bechuana- 
land  and  Free  State  farmers.  This  is  a  brown  and  black, 
heavy  bodied  bug,  seven-tenths  of  an  inch  in  length  and 
four-tenths  in  width.  It  is  said  to  appear  on  the  lands  early 
in  the  spring,  and  sometimes  in  such  numbers  that  every 
melon  and  pumpkin  vine  succumbs  to  its  attack.  All  plant 
bugs  are  difficult  insects  to  contend  against.  There  is 
probably  no  more  practical  remedy  for  any  of  the  species 
mentioned  than  hand  collecting  ;  I  do  not  mean  actual  hand 
picking,  but  rather  shaking  or  knocking  the  creatures  into 
a  pan  from  which  they  cannot  escape,  or  in  the  case  of  the 
two  large  species  on  to  the  ground  where  they  may  be 
crushed  underfoot.  The  remedy  should  be  applied  as  soon 
as  the  first  of  the  insects  make  their  appearance  in  the  spring, 
with  the  object  of  getting  as  many  as  possible  of  the  over- 
wintered gravid  females  destroyed  before  they  have  laid  their 
eggs.  Lands  which  have  been  badly  infested  by  the  bagrada 
bug  or  the  melon  bug  should  be  kept  free  of  litter  in  which 
the  insects  might  find  shelter  and  food  for  the  winter,  and 
all  valueless,  badly  infested  plants  should  be  burned. 

Miscellaneous  Lepidopterous  pts^s, — Caterpillars  do  not 
figure  prominently  among  the  complaints  of  insect  ravages 
made  to  the  Department.  There  are  a  number  of  kinds, 
many  of  them  imported  insects,  which  every  year,  however, 
cause  considerable  damage  to  crops.  The  cabbage  plutella 
(Plutella  cruciferarum  ZelL),  the  "  cabbage  moth  '*  of  many 
gardeners,  was  very  prevalent  in  1898  ;  many  cabbage  fields 
in  the  Cape  district  appeared  almost  white  from  a  distance 
owing  to  its  attack.  The  potato  tuber  moth  (Gelechia  solanella 
Boisd.)  is  common  throughout  most  if  not  all  of  the  potato- 
growing  sections  of  the  Colony,  and  if  it  were  not  that  the 
crop  is  marketed  and  consumed  early,  it  is  probable  that 
this  insect  would  be  responsible  for  heavy  losses.  Capetown, 
and  t©  a  lesser  extent  our  other  chief  ports  as  well,  it  may 
be  remarked,  are  supplied  with  imported  potatoes  for  several 
months  of  the  year.  As  is  quite  natural  in  the  case  of  pests 
known  for  a  long  period  and  always  more  or  less  trouble- 
some, it  is  not  often  that  enquiries  are  made  relative  to  the 
tuber  moth  ;  but  two  were  received  during  all  of  last  year. 
Imported  potatoes  are  nearly  always  free  of  the  pest.  Three 
consignments  from  Lisbon,  Portugal,  aggregating  three 
hundred  and  thirty  cases,  which  arrived  at  Capetown  in 
October,  were  an  unfortunate  exception  and  were  confiscated. 
Thousands  of  moths  flew  up  from  the  hold  of  the  vessel  when 


49 

the  hatches  were  raised,  and  on  examination,  the  tubers  were 
found  to  be  in  a  much  infested  state.  Cut-worms  or  mest- 
Wurmen  of  several  undetermined  species  formed  the  basis 
of  a  few  enquiries,  and  were  made  the  subject  of  an  article 
in  the  Agricultural  Journal.  The  tomato  worm  {Heliothis 
armiger,  Hubn.)  seems  to  be  always  an  affliction  to  early 
tomatoes,  and  was  sent  in  by  two  parties  in  early  November 
with  the  mention  that  it  was  injuring  g^een  peaches  and 
plums.  However,  its  injuries  to  fruit  was  much  less  than 
in  the  season  of  1897-1898,  when  a  large  proportion  of  the 
fruit  in  many  Cape  district  orchards  were  eaten  into  ;  little 
of  this  fruit  proved  a  total  loss  for  the  injured  parts  healed 
over,  leaving  only  a  deep,  scar.  This  caterpillar  is  also  well- 
known  for  its  attack  to  the  cobs  of  green  mealies  (Indian  corn) 
and,  late  in  their  seasons,  it  eats  its  way  into  the  pods  of 
beans  and  peas.  There  is  another  noctuid  caterpillar  which 
shares  in  the  attack  to  beans  and  peas,  and  I  believe  this 
to  be  the  same  one  which  proves  troublesome  by  devouring 
the  buds  and  young  foliage  of  pip  and  stone-fruit  trees  early 
in  the  season.  The  Karroo  caterpillar  (rupsen  or  rispers) 
{Loxostegc  frtistalis,  Zell.)  appears  to  be  less  destructive  than 
for  many  years  back,  a  circumstance,  perhaps,  due  to  the 
prolonged  drought.  This  pest  is  said  to  appear  in  myriads 
a  few  weeks  after  summer  rains,  and  to  quickly  change  the 
green  of  the  Karroo  veld  to  a  desolate  brown  by  its  ravages 
to  the  Karroo  bush  {Pentsia^virgata,  Less.).  An  investiga- 
tion to  ascertain  the  life  history  and  habits  of  the  insect  was 
promised  the  Zwart  Ruggen's  Farmers*  Association  two 
years  ago,  but  the  promise  still  remains  unredeemed  as  none 
of  the  members  of  the  association  have  reported  a  re-appear- 
ance of  the  insect  in  numbers.  The  adult  insects  have  been 
collected  near  the  railway  line  as  far  west  as  Grootfontein, 
and  as  far  north  as  the  Orange  River. 

Anther<Ba  tyrrhea.  Cram.,  a  large,  stout-bodied,  black  and 
white,  almost  hairless  caterpillar,  has  been  becoming  in- 
creasingly abundant  on  the  veld  near  Wellington  for  three 
or  four  years.  It  feeds  principally  upon  what  is  locally  called 
"  crow-berry  bush,-'  but  attacks  several  other  plants.  On  a 
few  farms  it  has  proved  an  annoyance  by  stripping  one  of 
the  wattles  {Acacia  saligna)  near  the  homesteads,  and  when 
wandering  about  in  search  of  favourable  soil  in  which  to 
pupate,  by  staining  linen  spread  out  to  bleach.  The  eggs 
are  laid  during  April  in  conspicuous,  ball-like  clusters,  which 
are  attached  to  a  twig  of  a  food  plant.  The  caterpillars  are 
abundant  in  July  and  August,  and  many  may  be  found  up 
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to  the  middle  of  September.  They  are  gregarious  when 
young,  but  scatter  when  they  approach  maturity.  The 
largest  when  full  grown  measure  between  four  and  five 
inches  in  length  and  nearly  two  inches  in  circumference. 
They  pupate  in  the  ground  without  a  cocoon  or  cell.  This 
species  occurs  in  the  eastern  part  of  the  Colony  as  well  as 
the  western,  and  full  grown  caterpillars  were  noticed  to  be 
abundant  on  thorn  trees  (Acacia  horrida)  at  Grahamstown 
in  mid- January  of  the  present  year.  Its  appearance  in  the 
east  during  the  summer,  while  in  the  west  it  is  a  winter  insect, 
is  probably  due  to  the  difference  in  the  season  for  rains,  in 
the  respective  sections.  This  occurrence  in  opposite  seasons 
has  been  obser\'ed  in  the  case  of  a  related  species,  AnthercBa 
cythcrca,  Fab.  The  caterpillar  of  the  insect  insect  resembles 
the  former  in  most  respects  but  that  of  colour,  and  the  moths, 
also,  are  much  alike.  The  caterpillar  is  a  showy  creature, 
resj)lendent  with  pale  scale-like  spots  on  a  black  background, 
and  banded  with  red  between  the  segments.  Its  food  plants 
are  many  and  include  several,  if  not  all,  of  the  pines,  the  cy- 
press, and  the  pepper  tree  (Schinus  molle).  Three  years  ago  it 
was  reported  to  be  doing  considerable  damage  in  pine  planta- 
tions in  the  Cape  district,  and  for  the  past  year  or  two 
pine  plantations  along  the  eastern  frontier  have,  I  am  told, 
suffered  severely.  In  the  East,  oak,  apple,  rose  and  wattle 
(Acacia  mollissima)  are  said  to  be  included  in  the  food  plants. 
Eggs  in  small  clusters  attached  to  pine  needles  have  been 
found  at  Mowbray  in  early  July,  and  caterpillars  were  found 
on  the  same  trees  from  then  until  November.  Pupation 
takes  place  on  or  in  the  ground.  The  moths  have  been  seen 
on  the  wing  in  the  same  locality  in  April.  Caterpillars 
bearing  the  cocoon  of  a  wasp  parasite  were  sent  to  me  three 
years  ago  both  from  Messrs.  W.  M.  Brown  of  the  Uitvlugt 
government  pine  plantation  at  Mowbray,  and  T.  R.  Sim  of 
the  Fort  Cunynghame  government  plantations. 

An  outbreak  of *!a  caterpillar  suspected  of  being  the  notori- 
ous gypsy  moth  (Porthetria  dispar,  Linn.)  was  reported  at  Sea 
Point  in  early  August.  On  investigation  the  ravaging  insect 
was  found  to  be  the  common  Dendrolimus  capcnsis,  Linn., 
and  the  ravages  confined  to  a  few  large  Acacia  saligna  trees 
which  had  been  stripped  almost  bare  of  foliage.  This  is  the 
insect  sometimes  so  abundant  on  the  oaks  in  Government 
Avenue,  Cape  Town.  It  is  a  rather  slim  hairy  caterpillar 
three  to  four  inches  in  length  when  full-grown.  A  broad 
stripe,  brown  on  the  thoracic  joints  and  black  behind,  ex- 
tends the  lengfth  of  the  body  along  the  middle  of  the  back. 
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From  this  stripe  a  purple  tuft  of  soft  hair  extends  over  the 
head,  brown  tufts  of  short  spinous  hair  project  from  the 
thoracic  joints,  and  black  tufts  from  the  other  joints.  Out- 
side of  the  stripe  is  a  light-coloured  relatively  hairless  area, 
and  below  this  extends  outward  a  fringe  of  long,  soft,  red- 
dish-brown hair.  Caterpillars  from  Sea  Point  spun 
cocoons  among  the  leaves  of  their  food  plant  in  mid-Septem- 
ber, and  moths  emerged  from  these  cocoons  two  months 
later.  An  undetermined  bag- worm  (Family  Psychidce)  was 
received  in  the  first  week  of  August  from  a  Worcester  vine- 
grower,  with  the  information  that  it  was  becoming  a  pest  in 
his  vineyards.  He  had  adopted  hand  picking  as  a  remedy, 
and  at  the  time  of  writing  his  boys  were  collecting  over  six 
quarts  a  day.  The  insect  is  also  known  at  Paarl  and  Well- 
ington in  vineyards.  Acrwa  hortay  Linn.,  the  most  common 
butterfly  in  the  vicinity  of  Capetown,  is  complained  of  by  the 
Conservator  of  Forests  as  so  abundant  at  Tokai  forest  nurse- 
ries that  it  seriously  interferes  with  the  propagation  of 
Kiggelaria  africana  ;  hardly  are  the  young  trees  started  than 
they  become  attacked  by  the  black,  spiny  caterpillars. 

A  caterpillar  pest  of  a  more  destructive  type  is  the  apple 
and  quince  borer.  This  insect,  Mr.  Peringuey  of  the  South 
African  Museum  tells  me,  is  Cossus  tristis  Drury,  and  in  the 
"  Transactions  of  the  South  African  Philosophical  Society," 
volume  iv.,  part  i,  page  24,  he  mentions  that  it  attacks 
Biiddleia  sp.  ?  I  have  seen  it  only  in  apple,  quince  and  pear, 
commonly  in  the  first  two  but  rarely  in  the  last.  The  young 
feed  in  the  wood  just  beneath  the  bark,  as  a  rule,  and  some- 
times destroy  a  branch  by  girdling  it.  The  older  larvae  tun- 
nel the  middle  of  the  wood.  The  castings  are  ejected  from 
the  entrance  to  the  burrow  and  furnish  an  index  to  the  attack, 
a  mass  of  them  almost  invariably  clinging  to  the  bark.  Many 
caterpillars  may  occupy  the  same  burrow,  but  each  one  has 
its  own  outlet  to  the  surface  through  which  it  is  to  escape 
as  the  moth.  The  outlet  is  usually  if  not  always  above  the 
pupa.  Nineteen  small  caterpillars  have  been  removed  from 
one  burrow  near  the  surface,  and  as  many  as  twenty  full 
grown  ones  have  been  taken  from  a  piece  of  apple  branch 
twelve  inches  in  length  and  one  and  one-half  in  diameter. 
I  do  not  know  how  long  the  larvae  take  to  mature.  Very 
small  ones  have  several  times  been  found  in  the  same  branch 
as  half  and  full-grown  ones,  which,  at  least,  indicates  that 
different  broods  overlap.  Pupae  have  been  found  in  July, 
but  are  more  abundant  two  months  later,  and  all  of  the 
score  or  more  of  moths  which  I  have  obtained  emerged 
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between  the  middle  of  September  and  the  first  of  November. 
One  female  reared  in  captivity  laid  one  hundred  and  eighty- 
five  eggs.  Most  of  them  were  laid  on  the  smooth  bark,  but 
a  few  were  placed  in  a  break  ;  they  were  not  regularly  placed 
but  simply  strewn  about,  sometimes  thirty  or  more  in  a 
single  patch  in  which  they  lay  two  or  three  deep.  Forks 
of  the  branches  are  favourite  places  at  which  to  start  the 
attack.  The  mature  caterpillar  measures  nearly  two  inches 
in  length.  It  is  sometimes  wholly  flesh  coloured,  but  most 
specimens  are  prettily  mottled  with  red.  In  well-kept 
orchards  the  castings  ejected  by  the  caterpillars  are  noticed, 
and  the  evil  ended  by  aid  of  the  knife  before  the  injuries  are 
far  progressed.  But  in  poorly  kept  orchards,  especially 
among  unpruned  trees,  and  in  quince  hedges,  the  castings 
are  usually  unnoticed  or  unheeded  and  the  pest  breeds  un- 
checked. Some  farmers  have  told  me  that  it  ruined  so  many 
of  their  trees  that  they  had  ceased  to  pay  attention  to  apples. 
Yet  by  timely  exertion  any  tree  may  be  preserved  ;  even  after 
the  caterpillars  have  begun  to  tunnel  in  the  heart-wood  they 
may  be  easily  destroyed  either  by  the  insertion  of  a  pointed 
wire  or  the  injection  of  a  little  paraflfine.  I  have  not  met  with 
the  pest  away  from  the  Western  Province.  It  is  common 
in  the  Stellenbosch  and  Paarl  districts  and,  at  least,  within 
the  town  at  Worcester.  I  did  not  know  it  to  occur  in  Cape- 
town until  the  past  year.  In  March  last  I  found  it  at  Sea 
Point  and  in  the  Kloof  in  quince  hedges,  and  within  a  few 
months  in  a  quince  hedge  at  Rosebank.  Cape  district  fruit 
growers  should  be  on  the  look-out  for  it  and  keep  it  in  close 
subjection  on  their  grounds  from  its  first  appearance.  A 
somewhat  similar  but  smaller  lepidopterous  larva  is  destruc- 
tive to  osier  and  willow  in  widely  separated  sections  of  the 
Colony.  I  remember  to  have  observed  its  work  in  Oudts- 
hoorn,  Seymour  and  New  Bethesda  (Graaflf-Reinet). 

Miscellaneous  Coleopterous  Pests. — The  keever  beetle, 
Heteronychus  arator,  Eab.,  was  several  times  reported  to  have 
seriously  injured  newly  set  fruit  trees  by  gnawing  the  bark 
just  beneath  the  surface,  and  to  have  quite  destroyed  one 
year  old  vines  by  similar  work.  These  complaints  have 
come  from  Stellenbosch,  Paarl  and  Worcester.  In  the 
eastern  parts  of  the  Colony,  this  beetle  figures  as  a  grain  and 
mealie  pest  and  as  such  was  described  by  Miss  Ormerod  in 
her  "  South  African  Insects,"  and  by  the  late  S.  D.  Bairstow. 
in  the  Agricultural  Journal  during  1896.  I  have  not  seen 
the  larva.  Adoretus  capicola,  Burm.,  related  to  the  last  and 
of  the  same  size  and  general  form,  but  dull  brownish-grey 
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with  white  dashes  in  colour  instead  of  glistening  black,  was 
the  subject  of  enquiries  from  Kimberley,  Barkly  West  and 
Potchefstroom,  S.A.R.,  in  October  and  November.  It  'i^ 
reported  that  the  beetles  lie  hidden  in  the  soil  during  the  day 
and  come  out  at  night,  and  that  they  do  considerable  damage 
to  the  foliage  and  fruit  of  the  grape.  Hand  gathering  the 
beetles  during  the  day  seems  to  be  the  most  successful  remedy 
thus  far  tried.  Perhaps  the  keeping  of  turkeys  in  the  vine- 
yards would  prove  as  effective  and  much  more  economical. 
Spraying  with  Paris  green  is  said  to  be  of  little  value. 

Malacosama  borrei  Allard  (determined  at  South  African 
Museum)  was  mentioned  as  very  troublesome  to  young  vines 
by  a  few  Worcester  and  Stellenbosch  growers.  This  is  a 
small  chrysomelid  beetle,  with  green  wing  covers  and  yellow 
thorax.  In  vineyards  it  is  generally  found  only  near  the 
borders,  and  the  presence  of  wild  growth  round  about  is  pro- 
bably accountable  for  it.  Jarring  them  into  a  tin  containing 
a  little  paraffine  when  they  are  congregated  on  the  under  side 
of  the  leaves  in  the  early  morning  is  probably  the  most  eco- 
nomical method  of  disposing  of  them.  A  suspected  case  of 
phylloxera  in  a  Robertson  vineyard  turned  out  on  personal 
investigation,  in  January,  to  be  the  failure  of  a  number  of 
vine  sticks  through  the  attadks  of  an  otiorhynchid  beetle. 
The  injury  was  intensified  by  drought  and  hot  winds.  The 
beetle  has  not  been  determined  but  it  resembles  the  "  black 
calandra  '*  (Eremuns  atratus,  Sparrnes)  of  Cape  district 
orchards. 

The  blaauw  biesje  {Haltica  indigacea  lUig.)  and  the 
odontionopa  beetle  {Odontionopa  sericea,  Gyll.)  were  both  in 
evidence  in  many  Western  Province  orchards  during  the 
spring  months,  but  neither  of  them,  to  me,  appeared  to  be  as 
abundant  as  the  previous  year.  They  were  made  the  subject 
of  an  illustrated  article  in  the  Agricultural  Journal.  I  have 
been  unable  to  find  the  early  stages  of  the  odontionopa. 
There  seems  to  be  but  one  brood.  The 'beetles  appear  in 
great  numbers  from  late  August  to  late  September,  the 
variation  being  with  the  season  and  locality,  and,  as  a 
rule,  appear  on  the  same  trees  for  several  successive  seasons. 
Frequently  the  trees  in  one  part  of  an  orchard  are  attacked 
severely,  while  trees  of  the  same  variety  a  short  distance  away 
escape  almost  entirely.  Gradually  the  numbers  of  the  beetles 
decrease  and  few  are  about  by  mid-summer.  Some  native 
shrubs  on  the  slopes  of  Table  Mountain  suffer  quite  as  much 
as  orchard  trees  and  garden  plants.  Jarring  the 
beetles    from    the    trees    in    the    cool    of    the    day    into 
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pans  or  cloths  seems  the  most  practicable  remedial 
measure.  A  few  small  plum  trees  were  covered  over  with 
mosquito  netting,  such  as  is  recommended  on  another  page 
to  protect  fruit  from  the  fruit  fly,  to  determine  if  this  would 
check  the  mischief,  but  the  beetles  crawled  through  the 
meshes  and  did  almost  as  much  damage  to  these  trees  as 
to  surrounding  uncovered  ones.  The  damage  is  chiefly  to 
the  foliage,  which  is  just  unfolding  when  the  attack  begins, 
but  often  the  base  of  fruit  buds  is  attacked,  and  thus  the 
twigs  so  weakened  that  they  soon  break  in  the  wind.  The 
blaauw  biesje  has  probably  a  number  of  broods  during  the 
season.  The  beetles  come  out  of  the  winter  quarters  in 
August,  and  by  the  end  of  the  month  their  yellow  eggs  may 
be  found  in  clusters  on  the  underside  of  the  leaves  of  dock 
(Rufncx  obfusifolia)  and  allied  plants  in  sheltered  situations. 
Early  in  October  the  beetles  of  the  next  brood  were  out  in 
force  in  the  suburbs  of  Capetown  last  year.  It  is  the  second 
brood  which  attracts  the  attention  of  fruit  growers,  for  when 
it  appears  fruit  trees  are  in  leaf  and  tempt  the  swarming 
beetles.  The  black,  somewhat  greasy  larvae  were  exceed- 
ingly plentiful  during  the  middle  of  October,  and  I  carried 
a  number  to  the  office  in  order  to  determine  the  duration 
of  the  pupal  stage.  Almost  every  one,  however,  succumbed 
to  a  wasp  parasite.  The  same  results  attended  a  second 
trial,  and  it  was  then  apparent  why  this  insect  is  abundant 
only  in  the  spring  :  the  parasite  overpowers  it  in  the  second 
brood.  The  remedy  for  the  blaauw  biesje  is  to  destroy  its 
food  plants — dock  or  tong  blaar,  sorrel  and  related  weeds — 
early  in  the  spring  where  they  occur  in  and  about  the 
orchards. 

The  melon  epilachna  (Epilachna  chrysomelina,  Fab.),  a 
large  round-backed,  black-spotted  yellow,  plant-feeding 
lady-bird,  was  as  usual  the  burden  of  a  few  complaints  from 
Karroo  districts.  It  is  there  a  pest  of  some  importance  to 
melons,  pumpkins  and  other  cucurbs.  The  insect  occurs 
west  to  Capetown,  but  here  occasions  no  complaint  ;  in  the 
Worcester  division,  however,  it  is  said  to  sometimes  become 
very  numerous  among  potatoes.  The  spiny  larva  or  grub 
eats  the  foliage  as  does  the  parent  beetle.  The  grass  epi- 
lachna {Epilachna  similis,  Thunb.),  a  much  smaller  species 
than  the  last-mentioned,  flat  for  its  kind,  and  black-spotted 
on  a  sordid  red  background,  was  reported  as  injurious  in 
several  parts  of  the  Western  Province,  but  chiefly  in  suburban 
gardens.  Both  the  beetle  and  its  black  larvae  are  very  com- 
mon on  grass  and  mealies  (Indian  corn)  during  the  spring. 
They  eat  the  epidermis  of  the  leaves,  and  the  underlying 
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tissue  dries  out  in  consequence.  All  stages  of  the  insect, 
tgg,  grub,  pupa,  and  adult,  are  common  on  the  food  plants 
in  late  September,  but  the  damage  is  chiefly  done  six  or 
eight  weeks  later. 

Mylabris  beetles  (Mylabris  spp.)  are  garden  pests  all  over 
the  Colony  and  several  species  are  sent  to  the  ortice  every 
year.  They  are  all  long,  black,  slim-necked  beetles  broadly 
banded  with  yellow,  and  they  feed  chiefly  on  blossoms. 
Their  levies  are  principally  on  small  fruit,  vegetable  and 
flower  gardens.  Nowhere  are  their  ravages  more  pro- 
nounced than  in  the  homestead  gardens  on  lonely  grazing 
farms,  especially  on  the  Karroo  ;  doubtless  the  beetles  bred 
on  the  veld  flock  to  these  miniature  oases  from  considerable 
distances.  Hand  picking  in  the  cool  of  the  day  seems  to  be 
the  most  practicable  remedy.  Allied  insects  in  Amercia  are 
known  to  prey  on  locust  eggs  when  in  the  larval  stage,  and 
on  the  authority  of  Mr.  Peringuey  {Agricultural  Journal, 
vol.  vi.,  page  84)  the  larvae  of  our  species  are  similarly  bene- 
ficial. Mayhap  the  present  abundance  of  locusts  ivy  some 
districts  is  correlated  with  the  coincident  abundance  of 
MylabrtdcB. 

Among  other  beetles  which  figured  in  complaints  during 
the  year  are  Monochelus  natalensis  Perin.  and  M.  calcaratus, 
Burm.,  reported  to  shred  the  foliage  of  wattle  (Acacia  mollis- 
sima),  oak,  apple  and  other  trees  in  frontier  districts  ;  a 
species  of  Formiromus  said  to  eat  off  all  kinds  of  garden 
vegetables  at  Upington  ;  Aulacophora  vinula  Erichs.  from 
Stellenbosch,  a  melon-vine  feeder  ;  Bostrychus  cornutus  Oliv., 
a  ptinid  borer  in  bamboo  at  Oudtshoorn  ;  and  Phryneta 
spinator.  Fab.,  a  large,  long-horned  beetle  from  southern 
districts  and  the  Hex  River  valley,  which  eats  the  bark  from 
young  wood  of  fig  and  pear. 

Other  Miscellaneous  Pests, — The  pear  leaf  blister  mite 
{Phytoptus  pyriy  Scheuten)  was  observed  to  be  unusually 
prevalent  in  Western  Province  nurseries  during  the  latter 
part  of  the  year,  and  is  much  more  common  in  orchards 
now  than  it  was  three  years  ago.  Although  an  undesirable 
introduction  and  one  against  which  orchardists  might  wisely 
seek  to  guard  their  trees,  I  cannot  say  I  often  find  it  in  suffi- 
.  cient  abundance  on  well-established  orchard  trees  to  do 
serious  injury. — The  bryobia  mite  (Bryobia  pratensis  Gar- 
man),  now  known  to  be  wide-spread  in  South  Africa,  has 
been  complained  of  only  from  the  Oudtshoorn  district 
during  the  past  year  ;  there  this  pest  seems  to  have  a  par- 
ticularly bad  name  because  of  its  injuries  to  pear  trees.    The 
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Oudtshoorn  Fruit  Growers'  Association,  which  by  the  way 
seems  to  be  the  most  wide-awake  and  energetic  society  of 
its  kind  that  we  have,  had  my  suggestions  for  the  treat- 
ment of  the  pest  reprinted  in  the  local  paper,  and  purchased 
several  spray  pumps  for  the  use  of  members.  Winter  spray- 
ing with  lime-sulphur-salt  compound  has  given  entire 
satisfaction. 

The  citrus  psylla  (Triosa  sp.)  has  been  received  from  the 
Transvaal,  Orang'e  Free  State  and  Natal.  It  has  also  beeti 
noticed  in  a  very  old  orchard  in  the  Carthcart  division,  and 
as  no  young  citrus  trees  had  been  brought  to  the  farm  for 
many  years  it  appears  that  this  must  be  an  orchard  insect 
of  long  standing.  In  nurseries  and  in  young  orchards, 
action  to  repress  it  may  in  many  instances  be  necessary,  but 
no  material  damage  seems  to  be  done  to  long-established 
trees.  The  peculiar  pit-like  depresions  produced  in  the 
foliage  attracts  attention  to  the  insect's  presence,  and  thus 
leads  to  complaint,  while  the  ravages  of  many  much  more 
injurious  insects  are  entirely  overlooked. — ^The  tree  frog- 
hopper  (Ptyelus  grossus,  Fab.)  has  been  complained  of  from 
several  localities  along  the  frontier  between  East  London 
and  Seymour,  and  west  to  Grahamstown.  It  is  another  of 
the  many  insects  which,  metaphorically,  are  more  bark  than 
bite.  Undoubtedly  when  numerous  it  severely  taxes  the 
resources  of  a  tree  by  its  rapid  abstraction  of  sap,  but  owing 
to  the  constant  dripping  of  its  exudation  it  is  easily  located, 
and,  owing  to  its  gregarious  habits  and  there  being  few 
colonies  on  a  tree,  it  may  easily  and  cheaply  be  kept  in  sub- 
jection by  hand  measures. 

Enquiries  for  a  remedy  or  preventive  for  the  attack  of 
nematode  worms  were  made  from  GraafT-Reinet  and  Uiten- 
hage.  In  the  former  place  a  patch  of  mangels  had  been 
ruined  by  the  pest,  and  in  the  latter,  a  patch  of  potatoes. 
Badly  infested  potatoes  from  the  Cathcart  district  were 
noticed  on  sale  at  the  East  London  market  in  May  last,  and 
within  a  few  months  I  have  learned  that  a  vineyard  in  the 
Worcester  division  is  infested  to  a  very  serious  extent. 
I  believe,  from  what  I  have  been  told  by  farmers  in  various 
sections,  that  although  the  existence  of  the  evil  has  seldom 
been  reported,  it  is  widespread  and  common  in  the  Colony. 
In  all  the  cases  thus  far  brought  to  my  notice  the  injury  has 
been  due  to  one  species  and  this  I  believe  to  be  the  Hctcrodera 
radicocola  Mull.,  found  in  several  other  countries.  The 
worm  itself  is  so  minute  that  it  escapes  general  notice  ;  but 
the  nodular  swellings  on  roots  and  the  wart-like  excrescences 
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on  potato  tubers  which  it  causes  are  very  characteristic.  A 
detailed  account  of  the  pest,  its  injuries  to  plants,  and  of  the 
measures  available  for  its  control,  was  contributed  to  the 
Agricultural  Journal  for  September  6th,  1894,  (Vol.  vii,p.  389) 
by  the  Government  Botanist. 

The  pear  slug  {Eriocampoides  limacina  Retz.),  as  usual, 
was  responsible  for  considerable  damage  to  pear,  plum, 
cherry,  and  to  a  lesser  extent,  quince  in  the  extreme  south- 
western districts.  I  do  not  know  this  pest  to  have  yet  found 
its  way  into  the  Worcester  division  or  into  any  section 
beyond.  Fruit  growers  in  all  parts  away  from  the  infested 
area  should  familiarize  themselves  with  its  appearance 
in  order  that,  should  it  become  colonized  in  their 
vicinity,  they  may  recognize  it  at  once ;  by  prompt 
measures  a  local  outbreak  might  be  completely  suppressed 
at  small  cost.  Several  fruit  growers  •  have  told  me 
that  their  having  sprayed  their  trees  thoroughly 
with  Paris  green  twice  during  each  season  for  a  number  of 
years,  has  had  the  effect  of  so  restricting  the  propagation  of 
tlie  insect  that  the  trees  no  longer  become  badly  infested. 
Cnher  fruit  growers,  including  a  few  prominent 
Constantia  people,  however,  were  as  much  troubled 
with  the  insect  last  season  as  ever  before,  despite  of 
several  sprayings  every  year.  Inferiority  of  the 
insecticide  employed  is,  doubtless,  in  many  cases,  wholly 
accountable  for  -unsatisfactory  results  from  spraying.  In 
purchasing  Paris  green,  the  precaution  of  obtaining  it  from 
a  reliable  dealer  who  regularly  supplies  it  for  spraying  pur- 
poses should  be  observed.  Samples  of  two  leading  brands 
were  analyzed  by  the  Government  Analyst  during  the  year, 
and  the  results  published  in  the  Agricultural  Journal  for 
September  29th. 

Arsenical  preparations,  which  are  said  to  have  all  the  ad- 
vantages of  Paris  green  without  its  disadvantages  of  great 
specific  gravity  and  injurious  action  on  the  plant  tissues 
when  used  in  excess,  are  being  introduced  in  America,  and 
as  soon  as  they  are  procurable  from  manufacturers  in  suitable 
form  and  at  reasonable  prices,  I  will  arrange  to  have  supplies 
imported. 

Phylloxera  matters  are  not  within  the  range  of  my  duties, 
but  for  the  simple  purpose  of  information  to  the  parties  non- 
resident in  the  Colony  who  receive  this  report  and  who 
may  be  interested,  I  take  this  opportunity  to  mention  that 
the  dreaded  pest  continues  to  spread  and  has  at  last  invaded 
the  famous  Constantia  district.  The  interest  which  is  at- 
[G.  49-99.]  F 


58 

tached  to  the  prolonged  freedom  of  Constantia  from  the 
insect  rests  on  the  fact  that  the  district  is  distant  but  half  a 
dozen  miles  from  the  scene  of  the  first  outbreaks  in  the 
Colony  ;  these  occurred  about  fourteen  years  ago.  The 
prevailing  summer  winds  blow  from.  Constantia.  Several 
centres  of  infestation  were  discovered  during  the  latter  part 
of  the  year.  All  the  infested  vines  and  those  for  many  rows 
surrounding  them  were  promptly  destroyed  by  the  injection 
of  carbon  bisulphide. 

Migratory  locusts  form  another  subject  with  which  I 
have  to  deal  only  in  the  most  general  way  ;  but  for  the  same 
reason  that  phylloxera  has  been  mentioned,  I  will  briefly 
allude  to  them.  Pachytylus  remains  not  uncommon  in  the 
Karroo  districts,  but  I  have  seen  and  heard  little  of  it  during 
the  year.  The  red  wing  locust  {Acridium  purpuriferum 
Walker)  is  still  the  cause  of  much  worry  and  anxiety  and,  to 
many  farmers,  severe  losses  along  the  eastern  coast,  and 
there  seems  to  be  a  general  opinion  among  the  farmers  that 
its  numbers  are  not  decreasing.  The  Bacteriological  Insti- 
tute has  done  excellent  work  in  spreading  the  "  locust  fungus 
disease  "  (considered  to  be  Empusa  grylli  Fres.)  among  the 
swarms,  and  has  thus  been  instrumental  in  destroying  myriads 
of  the  pest.  There  is,  however,  a  feeling  which  appears  to  be 
gaining  ground  among  the  suffering  farmers,  that  legisla- 
tion should  be  enacted  to  enforce  the  application  of  more 
direct  measures  against  the  early  stages.  To  my  mind,  the 
Government  should  give  this  subject  immediate  considera- 
tion! ZoHocenis  elcgans,  Thunb.,  (so  named  in  South 
African  Museum)  a  stout  bodied,  very  short  winged  locust, 
conspicuous  by  bands  of  yellow  about  its  otherwise  black 
antennae,  was  reported  a  garden  pest  from  Vryburg  and  other 
northern  places.  The  Director  of  the  Bacteriological  Insti- 
tute has  informed  me  that  this  species  may  be  destroyed  by 
the  fungus  disease. 
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Abstracts  from  contributions  to  Agricultural  Journal  in 
relation  to  the  need  of  legislation  for  the  codling  moth  and 
other  orchard  pests. 

(From  Issue  for  November  loth,  1898.) 

The  only  legislation  that  aflfects  the  codling  moth  in  this 
Colony  is  that  requiring  the  absence  of  pests  in  imported 
fruit.  It  is  an  anomaly  which  demands  correction  that  there 
are  no  restrictions  whatever  on  the  sale  of  infested  fruit 
within  the  Colony.  GraaflF-Reinet  people  may  now  send 
"  wormy  "  apples  and  pears  all  over  the  country  -if  they  so 
please,  but  no  fruit  dealer  is  permitted  to  take  possession  of  a 
single  fruit  consigned  to  him  from  abroad  if  codling  moth 
in  any  stage  is  found  in  the  case.  The  consignment  is  con- 
demned and  destroyed.  The  same  anomaly  extends  to  trees. 
No  pest-infested  tree  is  allowed  to  pass  our  ports  ;  but 
within  the  Colony  a  man  may  allow  his  trees  to  be  a  hot-bed 
of  infection.  And,  as  indicated  in  a  foregoing  paragraph, 
the  codling  moth  is  a  pest  which  may  be  readily  spread  from 
garden  to  garden — far  more  readily  than  scale  insects. 

To  be  on  an  equivalent  with  our  just  and  desirable  port 
legislation,  it  would  be  necessary  for  us  to  have  compulsory 
orchard  and  garden  legislation  applicable  for  the  whole 
Colony, — such  legislation  to  require  suppression  of  all  fruit 
pests  wherever  they  occur.  But  a  fair  consideration  of  the 
question  will  show  that  there  are  many  reasons  why  such 
broad  legislation  is  undesirable,  and  that  even  if  it  were  se- 
cured it  could  not  be  successfully  enforced.  With  regard  to 
the  codling  moth,  it  would  aflfect  not  only  parties  growing 
fruit  commercially,  but  also  those  growing  fruit  on  a  small 
scale  for  home  use.  In  numbers  the  latter  class  of  growers 
doubtless  far  outnumbers  the  former ;  and  these  small 
growers  are  those  least  interested  in  the  suppression  of  the 
pest,  for  to  them  remedial  measures  involve  more  trouble  than 
they  consider  the  fruit  otherwise  lost  is  worth.  Again, 
however  drastic  the  legislation  there  is  practically  no  possi- 
bility of  eradicating  the  pest.  As  regards  these  two  circum- 
stances, the  question  is  not  comparable  with  that  of  scab  in 
sheep,  since  sheep  are  kept  almost  entirely  for  profit  'and  the 
possibility  of  eradication  is  acknowledged.     The  rigid  en- 
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forcement  of  compulsory  orchard  and  garden  legislation 
would  naturally,  therefore,  excite  great  opposition  in  some 
quarters.  But  a  still  thornier  factor  in  the  case  is  encoun- 
tered. The  measures  for  the  suppression  of  the  codling  moth 
are  not  as  simple  as  the  dipping  of  sheep.  Spraying  to  be 
effective  must  be  done  not  only  thoroughly  but  at  a  certain 
time — ^the  proper  time  varying  with  the  local  conditions  and 
with  the  season,  and  not  determinable  with  exactitude  with- 
out watching  the  development  of  the  young  fruit.  A 
similar  difficulty  attends  banding  ;  an  inspector  might  easily 
see  that  the  bands  were  applied  as  demanded  by  law,  but  not 
that  these  were  faithfully  examined  at  proper  intervals. 
These  facts  would  render  efficacious  enforcement  of  com- 
pulsory orchard  and  garden  legislation  very  costly  and 
troublesome.  Most  colonists  realize  this  and  know  that 
similar  objections  hold  with  regard  to  other  pests  ;  and  it  is 
becoming  generally  accepted  that  the  only  fonn  of  a  bill 
likely  to  receive  sufficient  support  to  be  made  law  is  a  per- 
missive measure  making  the  application  of  remedies  for  pests 
and  diseases  of  fruits  compulsory  only  in  such  districts  as 
request  its  enforcement. 

Such  a  permissive  measure  should  be  of  great  value  to  the 
country,  and  of  greater  value  still  were  it  made  to  include  a 
clause,  applicable  to  the  whole  Colony,  prohibiting  the 
transportation  in  public  conveyances  and  the  public  sale  of 
pest-infested  or  diseased  fruit  ;  thus  leaving  home  consump- 
tion and  local  fruit-preserving  factories  the  only  outlets  for 
this  undesirable  commodity.  The  proper  enforcement  of  a 
clause  to  this  effect  would  not  altogether  prevent  infected 
fruit  being  sold  since  some  would  slip  through  in  the  sort- 
ing— it  being  sometimes  difficult  to  detect  infestation  ;  but 
it  would  most  decidedly  improve  the  quality  of  fruit  sold  in 
our  markets  and  stimulate  the  adoption  of  remedial  measures. 

A  permissive  measure  (The  Plant  Disease  and  Insect  Pest 
Bill,  1895),  drawn  up  by  Government  officials,  was  introduced 
a  few  years  ago  ;  but  it  failed  to  receive  the  support  of  those 
in  whose  interests  it  was  framed,  and  was  consequently 
dropped.  Since  then  the  fruit-growers  in  various '  parts  of 
the  Colony  have  banded  themselves  into  fruit  growers' 
associations,  and,  both  east  and  west,  have  appointed  horti- 
cultural boards  to  advise  Government  relative  to  horticul- 
tural interests.  It  now  remains  for  these  representative 
bodies  to  present  draft  measures  of  the  legislation  deemed 
necessary  to  safeguard  the  interests  of  the  people  repre- 
sented— the  existence  of  these  advisory  bodies  obviating  th^ 
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necessity  for  officials   to    again    chance    failure.     May   an 
acceptable  measure  be  soon  forthcoming. 


C  P.  L. 


(From  Issue  for  March  2nd,  1899.) 


The  codling  moth  is  spread  in  two  main  ways, — ^l^y  the 
winged  insect  flying  or  being  carried  by  the  wind  and  by  the 
larva  being  transported  with  fruit.  The  first  means  accounts 
chiefly  for  local  spread  and  the  second  for  spread  from  town 
to  town.  Most  varieties  of  pears  decay  too  rapidly  when 
infested  to  be  marketable,  but  apples  generally  last  long 
enough  to  get  to  the  consumer.  It  is  natural  for  infested 
fruit  to  ripen  prematurely  and  in  high  winds  much  of  it  falls 
to  the  ground  ;  as  there  is  some  demand  for  a  fruit  early 
in  its  season,  however  poor  it  may  be,  it  follows  that  fair  pay- 
ment is  received  for  these  "  worm-eaten  "  windfalls.  It  may 
be  business  for  the  fruit-grower  to  sell  such  fruit.  In  the 
first  place,  he  gets  well  paid  for  it  and  in  the  second  he  rids 
his  orchards  of  many  larvae  without  trouble.  But  while  from 
his  private  point  of  view,  it  may  be  desirable  that  he  dispose 
of  such  fruit  on  the  public  market,  it  is  far  from  desirable 
from  a  public  point  of  view,  for  there  is  considerable  risk  that 
this  fruit  will  be  the  means  of  carrying  the  pest  to  hitherto 
clean  localities.  Aside  from  this  weighty  objection,  the  sale 
of  poor  fruit  has  a  bad  influence  on  the  market  by  discourag- 
ing the  consumption  of  fruit  and  by  depressing  prices.  It 
is  too  early,  perhaps,  to  observe  these  disadvantageous  effects 
in  our  colonial  markets,  but  they  are  reported  to  be  felt  in 
the  markets  of  other  countries  and  will  doubtless  be  increas- 
ingly appreciated  here  as  the  supply  of  fruit  at  reasonable 
prices  nearer  approaches  the  demand.  It  is  full  timg  to  begin 
to  educate  the  public  taste  up  to  good,  sound  fruit,  and  an 
important  step  in  this  direction  would  be  prohibition  on  the 
sale  of  fruit  befouled  by  the  codling  moth.  Secured  now, 
such  a  legislative  measure  would  do  much  both  directly  and 
indirectly  in  staying  the  progress  of  the  pest,  and  no  other 
form  of  legislation  would  more  stimulate  the  adoption  and 
faithful  prosecution  of  repressive  measures.  If  no  legisla- 
tion is  enacted  to  prevent  it,  more  and  more  infested  fruit 
will  reach  our  markets  yearly.  Last  year  we  failed  to  notice 
any  on  sale  in  Cape  Town  fruiterers*  shops,  although  on  the 
watch,  while  this  year  we  noticed  small  lots  on  sale  in  both 
town  and  suburbs. 

c  p.  u 
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APPENDIX  h. 
Trappes  Valley  and  Oudtshoorn  Fumigation  Clubs. 

The  extent  of  the  fumigation  operations  carried  on  during 
the  past  year,  and  the  arrangements  for  the  control  of  the 
various  co-operative  fumigation  outfits,  were  discussed  in 
the  body  of  the  report.  It  is  deemed  desirable,  however, 
to  add  as  an  appendix  the  following  more  complete  informa- 
tion regarding  the  two  most  important  of  these  co-operative 
outfits,  one  operated  by  the  Trappes  Vallev  Fumigation 
Board,  and  the  other  by  the  Oudtshoorn  Fruit-Growers* 
Association. 

A  circular  letter  requesting  a  report  on  its  work  to  the 
close  of  the  year  was  addressed  from  this  office  to  each 
fumigation  club,  and  in  this  letter  it  was  intimated  that  the 
report  should  state  : — 

1.  The  number  of  trees  and  number  of    orchards    or 

gardens  fumigated  up  to  January   ist. 

2.  The  terms  with  the  manager. 

3.  The  terms  for  work,  including  statement  of  the  ar- 

rangements prevailing,  (a)  for  the  transport  of  the 
outfit,  (b)  with  regard  to  labour,  (c)  with  regard 
to  board  and  lodging  of  manager,  (rf)  with  regard 
to  the  charges  per  tree  treated. 

4.  The  doses  of  chemicals  employed. 

5.  Whether  or  not  the  covers  have  proved  satisfactory, 

and  if  trouble  was  experienced  in  ripping 
of  seams,  with  the  loops,  or  from  mildewing  of  the 
cloth. 

6.  If  the  work  has  given  satisfaction. 

In  reply  the  honorary  secretary  of  the  Trappes  Valley 
Fumigation  Board  wrote  : — 

1.  8,678  trees  have  been  treated  in  22  gardens. 

2.  The  manager  is  a  European  and  is  paid  f  12  a  month 

while  the  work  lasts. 
],  (a)  The  party  requiring  the  outfit  fetches  it  from 
the  railway  station  or  from  the  place  where  it  was 
used  last,  (b)  The  Board  allows  wages  for  two 
boys  only  ;  other  boys  as  required  must  be  sup- 
plied by  the  farmer,  (c)  The  manaeer  has  a  good 
tent  to  live  in,  but  he  has  to  make  his  own  arrange- 
ments as  to  board,  &c,     (rf)  The  charge  ia  based 
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on  the  size  of  cover  employed.  For  size  I  tent 
cover  it  is  is.  per  tree  ;  for  size  H  is.  3(1.  ;  III, 
IS.  6d.  ;  IV,  IS.  gd.  ;  for  size  I  sail  cover,  is.  Qd.  ; 
size  II  sail,  2s.  ;  III  sail,  2s.  3d.  ;  IV  sail,  2S.  6d.  ; 
V  sail,  2s.  gd. 

4.  Doses  of  chemicals  as  recommended   in   the    "  Gas 

Treatment "  pamphlet  are  used. 

5.  The  covers  on  the  whole  are  satisfactory  and  have 

stood  wear  and  tear  better  than  was  expected  at 
first.  The  largest  sheets  have  shown  a  tendency  to 
rip  in  the  seams. 

6.  All  have  expressed  great  satisfaction  with  the  result 

of  the  work  ;  its  success  exceeds  expectation. 

(Signed)  JOHN  QUAIL, 

Secretary. 

The  response  from  the  honorary  secretary  of  the  Oudts- 
hoorn* Fruit-Growers'  Association  reads: — 

1.  There  have  been  4,127  trees  in  no  orchards  fumi- 

gated from  1st  February,  1898,  when  operations 
were  commenced,  to  the  ist  January,  1899. 

2.  The  manager  is  paid  £12  per  month. 

3.  Our  charges  are  : — ^per  tree  under  10  feet,  2s.  ;  be- 

tween 10  and  15  feet,  3s.  6.  ;  15  and  18,  6s.  6d.  ; 
18  and  20,  los.  ;  20  and  24,  15s.  It  is  probable 
that  this  scale  of  charges  will  be  amended  at  our  next 
general  meeting,  and  that  thereafter  the  charges 
will  be  based  on  the  quantities  of  chemicals  used. 
We  have  our  own  waggon,  which  cost  iyy  los., 
specially  built  for  the  conveyance  of  our  outfit.  We 
also  provide  our  manager  with  a  horse.  .  .  . 
The  farmers  provide  draught  animals.  We  pay  a 
coloured  foreman  £3  los.  per  month,  and  three 
other  men  £3  a  month  each.  The  men  have  to 
make  their  own  arrangements  as  to  living.  The 
farmers  are  generally  glad  enough  to  extend  their 
hospitality  to  our  manager  gratis,  but  this  is  his 
own  lookout. 

4.  Our  manager  uses  doses  nearly    30%    larger   than 

those  given  in  the  table  supplied  by  your  office. 

5.  (Much    contracted).     .     .     .After    giving    them     a 

thorough  trial,  our  manager,  Mr.  Morton  Just,  re- 
ported that  the  oiled  covers  first  supplied  were  in- 
^  ferior  in  every  way  (except  being  more  gas-tight) 

to  the  heavier  unoiled  covers  as  they  tore  easily 
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and  had  to  be  constantly  patched.  He  tried  greasing 
one  of  the  larger  sails  with  tallow  in  the  same  way 
as  our  farmers  do  their  "  buck-sails,"  but  found  that 
this  did  not  answer  as  it  only  made  the  sheet 
heavier  and  more  difficult  to  handle.  [It  became 
heavier  through  soil  clinging  to  its  greasy  surface. 
C.  P.  L.].  .  .  .  The  seaming  of  the  large  sheet 
covers  might  be  stronger.  There  has  been  no 
trouble  on  account  of  loops  giving  way,  nor 
the  slightest  mildewing  of  the  cloth  ;  the  latter  may 
be  attributed  to  the  dryness  of  our  climate,  but  our 
manager  is  very  careful  to  have  the  covers  perfectly 
dry  before  folding  them.  .  .  .  For  patching 
small  holes  we  find  it  best  to  use  raw  paste  instead 
of  the  needle. 
6.  The  work  has  given  the  greatest  satisfaction  in  this 
district,  and  has  to  a  great  extent  saved  our  citrus 
fruits.  As  unfortunately,  however,  many. other 
trees,  some  of  them  indigenous,  take  scale  readily, 
I  am  of  the  opinion  that  we  must  look  upon  the 
hydrocyanic  acid  gas  process  as  merely  a  check, 
and  continue  to  pray  for  the  advent  of  the  natural 
enemy  of  Aspidiotus  aurantiu 

(Signed)  FRANK  MULLER, 

Secretary. 

The  Trappes  Valley  outfit  originally  consisted  of  twenty 
tent  covers  and  five  sheet  covers,  all  of  eight  ounce  duck 
oiled  ;  two  of  the  sheets  had  a  three  foot  margin  of  drill  all 
around.  There  has  since  been  added  six  tent  and  two  sheet 
covers  of  ten  ounce  duck  oiled,  and  a  few  tent  covers  of 
Willesden  rot-proof  sixteen  ounce  duck.  The  sizes  of  covers 
mentioned  are  used  for  trees  up  to  5,  7,  9,  12,  14,  16,  18  and 
20  feet  in  height  respectively.  A  discount  on  the  schedule 
charges  is  allowed  in  the  case  of  large  orchards.  The  Oudts- 
hoorn  has  had  eight  tent  and  three  sheet  covers  of  eight 
ounce  duck  oiled  and  eight  tent  and  four  sheet  covers  of 
heavy  cloth  unoiled  ;  most  of  the  latter  are  made  of  No. 
10  duck,  and  these  are  preferred  to  the  oiled  ones.  The 
charges  for  fumigation  are  necessarily  high  at  Oudtshoorn 
because  of  the  small  number  of  trees  treated  at  each  place  ; 
the  average  is  less  than  thirty-eight  !  The  \vork  has  shown 
a  good  profit,  however,  and  all  the  surplus  over  the  cost  is 
the  joint  property  of  the  members.  The  charges  will  be  less 
under  the  new  schedule. 
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Explanation  of  Plate  I 
Orthezia   Insignis  Douglas 

I. — Twig  of  coleus  infested  with  Orthezia  insignis.    Natural  size. 
2. — Adult  female,  side  view.     Greatly  enlarged  and  natural  size. 
3. — Adult  female,  top  view.    Greatly  enlarged  and  nat^^ral  size. 
4.— Immature  female.    Greatly  enlarged  and  natural  size. 
5. — Adult  male.    Greatly  enlarged  (a^ter  E.  E,  Green), 


PLATE    I. 


Ciaude  Fuller,  del. 


The   Orthezia. 


Explanation  of  Plate  II. 

I. — The  Bagrada  Bug,  Bagrada  hilaris^  Burm.     Enlarged  and 
natural  size. 

2. — ^A    Fruit    Puncturing    Bug,     Antestia    variegata,    Thunb. 
Enlarged  and  natural  size. 

3.— The  Twig  Wilting  Bug,  Holoptema  valga,  Linn.    Natural  size. 

4.— Eggs  of  same  and  newly-hatched  young.     Natural  size. 

5. — ^The  Araucaria  Scale,  Eriococcus  araucaria  Mask.    Natural 
size. 


PLATE    II. 


CUtudi  Fuller,  del. 


Explanation  of  Pijlte  III. 
The    Codling    Moth.  ^ 

fCarpocapsa  pomonella^   Linn^. 

I.— Young  pear  with  eggs  as  laid  by  female  at  a,a.    Natural  size. 

2. — Adult  worm.     Much  enlarged. 

3. — Adult  worm.     Natural  size. 

4. — Section   of  apple  showing  tunnellings  of  worm  and  worm  at 
work. 

5.— View  of  apple  showing   external  indications  of  codling  moth 
infestation. 

6.— Side  and  back  view  of  a  piece  of  bark  showing  cocoons  at 
h,h,  and  pupae  at  a,a. 

7. — ^The  codling  moth.    Enlarged 
8. — ^The  same.    Natural  size. 


PLATE   III. 


Claud$  Fuller,  del. 


The    Codling    Moth. 


Explanation  of  Plate  IV. 

The  CABBAGE  MOTH,  P!uiaia  cmcifemrum   ZeD.  (from 
U.S.A.  Department  Agriculture). 

fl. — Larva  or  worm.    Enlarged. 

^,  r.  —Enlarged  views  of  single  segment  of  larva. 

</.— Pupa  or  chrysalis.     Enlarged. 

e. — Cocoon.     Enlarged. 

/— M<^.    Ertlarged. 

g, — Wing  of  the  dark  variety.    Enlarged. 

h, — Moth  at  rest.    Enlarged. 

I.— Cremaster  of  pupa.    Greatly  enlarged. 


The  TOMATO    or    MEALIE    WORM,   ffelioihis  armiger, 
Hiibner  (from  U.S.A.  Department  Agriculture). 

Full-grown  Worm  eating  into  a  Tomato.     Natural  size. 


a, — Egg,  side  view.    Enlarged. 

b. — Egg;  top  view.    Enlarged. 

c. — Full-grown  worm. 

^.—Earthen  cell  containing  pupa. 

e. — Moth  with  wings  spread.     Natural  size. 

/.—Moth  at  rest.     Natural  size. 


PLATE    IV. 


Explanation  of  Plate  V. 


I. — Apple  Borer,  Cossus  irisiis  Drury.     Porlion  of  limb  showing  the 
work^of  the  fiorer  Moth,  acd  pupae  in  situ.    Natural  size. 

2. — Larva  or  caterpillar.     Natural  size. 

3. — Egg  cluster  of  Antheraa  tyrrhea.    Natural  size    (This  egg  cluster 
closely  resembles  that  of  Dendrolimus  caprnsis). 

4.— Grape-vine  Bag-worm. 

5. — Acacia  Bag-worm,  of  Natal. 


(Fig.  1  by  Arthur  Rich.     2,  3,  4  and  5  by  C.  Fullet). 


PLATE   V. 


Explanation  of  Plate  VI. 


The  Potato  Tuber  Moth,   Geiechia  solanella  Boiad. 
(from  U.S.A.  Department  Ag'iculture). 

a. — Piece  of  potato    tuber  showing  eye  and    eggs    deposited 
aboDt  it.    Natural  size. 

h. — "Eggf  top  view.    Greatly  enlarged 

c, — Egg,  side  view.     Greatly  enlarged. 

</,  k. — Tunnellings  of  larva  in  potato. 

/. — Pupa,  at  the  end  of  a  tunnel,    seen   through    the    pouto 
skin.    Somewhat  reduced. 

^.'- Larva  or  grub,  top  view.     Enlarged. 

/". — ^The  same,  side  view.    Enlarged. 

g,  ^.— Views  of  segments  of  larva.    Much  enlarged. 

/.—Pupa  or  chrysalis.    Enlarged. 

/. — ^The  Moth.    About  three  times  natural  size. 


The  Pear   Slug,  Eriocampoides  limacina  Retzius. 
(F>g8    If  J  and  4,  from   U.S.A.   Department  Agriculture). 

I. — Adult  female  wasp.     Enlarged. 

2. — The  same.     Natural  size. 

3.— The  larva  or  slug,  top  view.    Enlarged. 

4.— Side  view  of  slug  after  removal  of  slime.    Enlarged. 

5.— Pear  leaf  showing  slugs  and  their  work.    Natural  size. 


PLATE   VI. 


V:hl*V<l^^tK^4^>fH 


Explanation  of  Plate  VII. 

The   Blaauw  Biesje,  Hallica  indigacea  Illig. 
I. — Beelle.    Much  enlarged. 
2. — Beetles.     Natural  size. 


3. — Small  leaf  of  tong  blaar  (dock),  viewed  from  beneath,  showing 
eggs  as  placed  by  female  beetle  and  injury  to  leaf. 


The  Odontionopa,  Odontionopa  seriiea  Gyll. 
T. — Beetle.     Much  enlarged. 
2. — Beetles.    Natural  size. 
3. — ^Twig  of  apricot  to  show  injury  to  bark  and  leaves. 


PLATE   VII. 


Claude  Fuller,  del. 


Explanation  of  Plate  VIII. 

1-4— -The  CALANDkA,  Phlyciinus  callosus  Bohem.     Drawn  by 
Arthur  Rich, 

I.— Larva  or  grub.    Enlarged. 

2. — Pupa  or  chrysalis.     Enlarged. 

3. — Adult  calandra.    Enlarged. 

4.— The  same.     Natural  size. 


I,- Bostrychus  comulus  Oliv.       A  borer  in   Bamboo.       Drawn  by 
Arthur  Rich, 

6. — A  LoNGicoRN  Beetle,  Phryneia  spinator^  Fab.    A  beetle  which 
gnaws  bark  of  pear  and  fig.     Drawn  by  Arthur  Rich, 

7  — The    Keever    Beetle,   Hetetonychus  arc  tor,  Fab.     After  Miss 
Omicrod, 


8. — The  Fruit  Chafer.  Rhabdotis  semipunctata^  Fabr.  A  beetle 
destructive  to  ripening  fruit.     After  Miss  Ormerod, 

9.— Under  side  of  the  same.     After  Miss  Ormerod, 

10. — Mylabris  Beetle,  Mylabris  oculata^  Thunb.  One  of  a  number 
of  related  beetles,  closely  resembling  each  other  in  marking, 
colours  and  habits,  but  differing  in  size.    After  Miss  Ormerod, 


PLATE    VIII. 


Explanation  of  Plate  IX. 

I. — ^The  Fowl  Tick,  Argas  sp.    Magnified  4-6  times. 

2. — Larva  or  young  of  Fowl  tick  just  hatched.    Much  enlarged. 

3. — Diagrams  of  mouth  and  sexual  region  of  the  Fowl  tick:  i,  of 
the  intermediate  or  nymphal  stage  showing  absence  of  sexual 
organs;  2,  mouth  and  just  under  it  at  a,  the  sexual  orifice 
of  female  tick ;  mouth  and  external  sexual  organs  of  male 
tick.    Much  enlarged. 

4.— Male  Bonte  Tick,  Amhyomma  hehrceum  Koch.    Much  enlarged 

5. — The  same.     Natural  size.     After  Miss  Ornurod, 

6. — Blue-tick  Egg,  a  few  days  before  hatching,  showing  develop- 
ment of  embryo. 

7. — Potato  attacked  by  Gall-worms  or  Nematodes. 


(Figs.  1,  2,  3  and  6,  drawn  by  C  Fuller,     Fig.  7  by  Arthur  RirK) 
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Cape  Town,  26th  April,  1900. 

The  Honourable  the  Secretary  for  Agriculture. 

Sir. — I  have  the  honour  to  present  herewith  my  report  for  the 
year  1899.  There  is  some  dinerenoe  of  opinion  as  to  the  object 
and  value  of  Annual  Eeports  from  offices,  such  as  this  one,  and 
oonsequentljT  as  to  what  should  appear  in  them.  In  my  case  I 
deem  the  object  a  composite  one.  I  consider  that  the  reportshould 
contain,  first — an  outline  of  the  work  conducted  during  the  year 
under  review,  and  this  I  have  herein  attempted  under  the  heading 
^^  General  Statement  ";  second,  that  it  should  direct  attention  to 
and  elaborate  on  public  questions  in  which  this  branch  is  con- 
cerned: therefore  the  remarks  under  "Insect  Legislation,"  to 
which  pfioi  of  the  report,  particularly  to  the  paragraphs  relative  to 
the  Nurseries  Bill,  1  specially  invite  your  notice ;  third,  that  it 
contain  notes  and  observations  on  the  subjects  to  which  special 
attention  has  been  given.  The  first  two  parts  are  written  almost 
wholly  for  the  information  of  yourself  and  members  of  Parliament ; 
the  third  part,  more  especially  for  farmers  interested  in  the  work 
of  the  branch,  for  the  immediate  information  of  fellow-workers 
pursuing  similar  lines  of  investigation  in  other  parts  of  the  world, 
and  for  our  own  reference  in  future  years. 

CHAS.  P.  LOUNSBUEY,  B.Sa,  F.E.S., 

Government  Entomologist.    . 
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Report  of  the  Government  Entomologist 
for  the  Year  1899. 


GENEEAL  STATEMENT. 

The  work  of  the  Entomological  Office  during  the  past  year  has 
been  conducted  along  the  lines  noted  at  length  in  the 
opening  statements  of  my  last  Annual  Beport.  likewise,  a 
oorresponding  portion  of  my  time,  from  one-fourth  to  one-third, 
has  been  spent  away  from  Uie  office  on  investigations,  or  otherwise 
engaged  in  official  work.  In  January  a  visit  to  Qrahamstown  was 
made  in  order  to  read  a  specially  prepared  paper  at  the  Farmers' 
Conference  held  in  connection  with  the  South  African  Exhibition, 
and  the  opportunity  was  taken  to  make  observations  and  studies  on 
some  of  the  insects  in  that  section.  In  April  an  absence  of  a  week 
was  occasioned  by  a  trip  to  Kimberley  to  take  part  in  the  proceed- 
ing of  the  Annual  Farmers'  Congress.  Most  of  the  time  from 
middle  of  May  to  the  latter  part  of  July  was  spent  in  the  Fort 
Beaufort  Division  in  connection  with  tick  investigations.  A 
meeting  of  the  "Eastern  Province  Horticultural  Board  at  Queen's 
Town  on  July  14th  and  15th  was  attended  by  request  to  explain 
to  that  Board  the  various  legislation  propositions  originating  with 
the  Western  Province  Horticultural  Board,  with  which  body  I  am 
associated  as  one  of  the  two  Qovemment  representatives.  This 
trip  cost  a  week's  time. 

Tick  Imvbstioations. — The  tick  investigations  at  Fort  Beaufort 
were  conducted  at  "  Cottesbrook,"  with  the  gratuitous  but  in- 
valuable assistance  of  Mr.  L.  J.  Roberts,  the  owner  of  the  farm. 
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These  inyestigations  with  studiee  oondaoted  in  oontinuity  of  them  at 
Cape  Town  oonstitate  the  most  important  work  acoompliflhed  daring 
the  year  outside  from  the  routine  duties.  The  life  history  of  the 
notorious  Bont  Tick  has  been  fully  elucidated,  and  the  life  histories 
of  other  injurious  species  partially  traced.  Details  wiU  be  given 
under  a  special  heading  later  on  in  this  report.  It  was  incidentally 
discovered  during  the  studies  on  the  Bont  Tick  that  it  was  capable 
of  transmitting  redwater,  a  cow  infected  with  the  ticks  becoming 
diseased.  An  experiment  to  determine  if  this  tick,  or  the  Bed  Tick, 
served  as  a  conveyor  of  heartwater  from  beast  to  beast  was  con- 
ducted towards  the  close  of  the  year  at  the  cost  of  considerable  time 
and  trouble.  No  symptoms  of  disease  at  all  were  manifested  by 
the  animal — a  goat  infected  with  the  Red  Tick ;  but  in  from  three 
to  four  weeks  from  the  time  of  infection  with  the  Bont  Tick,  the 
second  goat  experimented  with  was  sdzed  with  high  fever.  Its 
temperature  bordered  on  107°  for  about  forty-eight  hours,  and 
then  within  a  similar  period  sank  to  the  normal.  It  is  presumed 
that  the  animal  suffered  a  mild  attack  of  heart-water.  While  at 
Cottesbrook  the  opportunity  was  taken  to  experiment  with  different 
piomising  substances,  for  the  destruction  of  ticks  infesting  homed 
cattle,  by  their  application  in  the  form  of  a  spray.  A  report  on 
these  experiments  was  made  to  Dr.  Hutcheon,  the  Colonial 
Veterinary  Surgeon,  for  his  information,  as  measures  for  the 
destruction  of  ticks  have  long  engaged  his  attention,  and  therefore 
may  be  held  to  more  properly  ffidl  within  the  province  of  his 
department  than  mine.  For  reference  a  copy  of  the  report  is, 
however,  included  here  as  an  appendix. 

Post  Office  Examinations. — During  the  year,  one  hundred 
and  seven  parcels  containing  plants  or  vegetable  produce  subject 
to  the  restnctions  imposed  by  our  Import  Regulations  were  sub- 
mitted to  me  for  examination  by  the  Superintendent  of  the 
General  Post  Office.  In  four  of  these  were  found  plants  or  parts 
of  plants,  the  introduction  of  which  is  prohibited.  Four  contained 
apples  from  England  infested  with  the  Oyster  Shell  Bark  Louse 
{Mj/tilaspis pomonim),  a  highly  pestiferous  scale  insect  that  has  not 
yet  become  establisned  at  the  Cape ;  in  no  case  were  the  fruits 
badly  infested,  and  after  the  insects  had  been  remoyed  from  them 
they  were  allowed  to  pass.  Two  parcels  of  bulbs  from  England 
contained  aphides,  and  were  fumigated.  One  parcel  contained 
Lecanium  hesperidum  on  roae  cuttings.  Pour  parcels  of  very  small 
Otaheite  orange  trees  from  a  New  x  ork  nursery  were  found  to  be 
infested  with  a  scale  insect  determined  as  a  species  of  Parlatoria ; 
these  were  thoroughly  disinfected  and  allowed  to  be  delivered. 
One  parcel  of  fifty  or  more  apple  scions  for  grafting  purposes  from 
Ireland  for  a  Gape  Town  party  was  found  te  contaiui  in  nearly 
every  scion,  specimens  of  the  Oyster    Shell  Bark  Louse  and 


numerous  eggs  of  the  Apple  Aphis  (Aphis  mafi).  All  of  the 
scions  were  destroyed  by  ourning.  A  package  of  currant  and 
gooseoerry  cuttings  from  the  South  of  England  addressed  to  a 
resident  of  the  Paarl  district  was  similarly  disposed  of ;  several 
slugs  were  found  in  the  box,  probably  introductions  with  the 
pa<^ing  material,  and  young  specimens  of  the  Currant  Scale 
(Lecanium  ribis)  as  well  as  eggs  of  the  Currant  Anbis  {Aphi^  ribis, 
Linn.)  were  detected  on  nearly  every  cutting.  Not  was  this  all, 
for  several  specimens  of  a  lepidopterous  larva,  presumably  of 
Sesia  iipuJiformk^  Linn,  were  found  boring  in  the  stems.  Doubt- 
less, the  senders  of  these  apple,  gooseberry  and  currant  cuttings 
failed  to  notice  any  of  the  insects  they  wer6  enclosing,  and,  truth 
to  tell,  the  cuttings  would  all  have  passed  for  clean  if  not  minutely 
examined.  The  presence  of  the  borers  was  barely  indicated  on  the 
surface ;  and  both  the  scale  insects  and  aphides,  though  numerous, 
were  hidden  from  the  front  by  the  projecting  buds,  scarcely  onp  of 
which  did  not  shelter  aphis  eggs.  A  number  of  boxes  of  lemons 
from  the  Holy  Land  addressed  to  Hebrews  in  various  parts  of 
South  Africa  were  found  to  be  more  or  less  infested  with  several 
species  of  scale  insects,  including  two  unknown  here;  but  on 
ascertaining  that  the  fruits  were  for  use  in  synagogue  rites,  and 
that  the  chance  for  them  infecting  growing  plants  was  not  worthy 
of  consideration,  the  boxes  were  allowed  to  go  forward  without 
oontaminative  handling.  Each  fruit  in  these  boxes  was  separately 
rolled  in  many  yards  of  hemp  fibrw,  and  therefore  to  unpack  and 
repack  the  boxes,  as  would  have  been  necessary  were  the  fruit 
fumigated,  would  have  proved  a  tedious  task. 

Visitors  to  the  Officb. — Much  time  has  been  given  to  visitors 
to  the  office  in  quest  of  information  concerning  insects  or  inseoti- 
oidal  measures.  The  time  thus  expended  is  not  productive  of 
tangible  data  for  the  yearly  report,  but  is  deemed  to  De  well  spent. 
The  number  of  visitors  has  increased  steadily  from  year  to  year, 
and  is  a  sound  indication  that  the  work  of  the  office  is  becomiug 
more  widely  known  and  appreciated. 

Correspondence  and  Publications. — The  correspondence  of 
the  office  shows  a  slight  falling  off  during  the  year,  one  indirect 
result  no  doubt  of  the  distraction  from  ordinary  affairs  caused  by 
the  military  operations  in  the  Colony.  Eight  hundred  and  eighty 
official  letters  were  written,  and  a  few  over  eight  hundred  received. 
As  in  previous  years  no  account  has  been  kept  of  the  frequent 
letters  and  reports  that  have  been  dealt  with  tlirough  the  formal 
departmental  ohanneL 
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The  contributions  to   the  Agricultural  Journal  have  been  as 
follows : — 


Title. 

Ulnttration. 

Form. 

Issue. 

Pages. 

•A  New  Poultry  Pest.    SimU' 

Vol.  xiv. 

limmtp 

Seren;  all  original 

Article 

Jasuaxy     5 

29-35 

*Tbe  HarDois  Bosch  and  its 

Natural  Enenrr     . . 
Insect  Pests :    TTieir  Origin, 

Four;  all  original 

Article 

„         19 

93-6 

and  Means  for  Their  Sup- 

pression     . .         .  •         • . 

•  • 

Article 

Febmazy  2 

160-76 

The  Wattle  Bag- worm 
Pig  lice  a/»a«  Tampans      .'. 

Five;  all  original 

Article 

16 

211-5 

•  • 

Letter 

16 

240 

Codling  Moth  Again 

•  • 

Ardde 

Maroh       2 

285-88 

Woolly  Aphis           .. 

•  • 

Note 

2 

288 

•The  Common  Blue  Tick  of 

Cape  Colony 
The  Harpuis  Bosch  and  its 

Eleyen;  all  original 

Artide 

16 

363-9 

Enemies 

•  • 

Letter 

June          8 

818 
Vol.  XV. 

•Insect  Friends  and  Fees 

Eleyen ;  seyen  origM 

Article 

July         20 

100.9 

Winter  Spraying      . . 

, , 

Article 

August    17 

267-71 

Ants 

•  • 

Letter 

»        17 

283-4 

Bagrada  Bug 

•  • 

Letter 

M         17 

285 

FruitFly       

One 

Article 

September  14 

413-7 

Two;  both  original 

Letter 

..        14 

421-2 

Cabbage  Aphis 
Bean  Bruchus 

One 

Letter 

14 

423-5 

Two       .. 

Letter 

„        14 

425-8 

Woolly  Aphis  or  American 

Blight         

•  • 

Note 

October    12 

541-2 

Ants 

•  • 

Letter 

26 

601 

Spraying       Locuwts       with 
Paraffin 

, , 

Letter 

26 

602 

Aphides  on  Peach  Trees 

, , 

Letter 

26 

602-3 

Codling  Moth            • . 
Grain  Bu»ir 

, , 

Note 

November  9 

659 

Letter 

9 

664 

Codling  Moth 

•  ■ 

Letter 

» 

664-6 

Bagrada  Bug  Again .  • 

One;  original     .. 

Letter 

9 

666-7 

The  Bont  Tick.    Amblywnma 

ht'hraum      ,,         •• 

One 

Article 

„        23 

728-43 

*  Written  by  Asfiistant  Entomologist. 

These  contributions  covered  eighty-three  pages  of  letter-press. 
Forty-six  illustrations  were  used,  thirty-seven  of  which  were 
original  and  from  drawings  prepared  at  this  office.  A  profusely 
illustrated  placard  cautioning  fruit  growers  with  regard  to  the 
Codling  Moth  was  published  in  March  at  the  suggestion  of  the 
Western  Province  Board  of  Horticulture.  English  and  Dutch 
copies  were  posted  in  the  Railway  Stations  and  most  of  the  Post 
Offices  throughtout  the  Colony,  and  these  still  remain  to  direct 
attention  to  this  destructive  insect.  A  revision  of  the  "  Table  of 
Quantities,"  a  statement  in  tabular  form  of  the  quantities  of  the 
respective  chemicals  recommended  for  the  fumigation  of  citrua 
trees,  was  issued  in  May.     This  table  is  printed  on  heavy  card  and 


teneath  in  a  concise  form  are  given  all  the  necessary  directions 
for  fumigating.  It  is  designed  that  parties  fumigating  trees  have 
these  cards  by  them  in  the  orchard  as  a  guide  and  reminder,  and 
the  purpose  is  well  served. 

Distribution  of  Vbdalia. — The  duty  of  procuring  Vedalia 
ladybirds  for  colonization  in  sections  in  which  the  Australian  Bug 
has  appeared  in  threatening  numbers  devolves  upon  me.  Forty 
odd  sendings  were  made  during  the  last  twelve  months,  the 
majority  of  these  going  to  parties  resident  in  northern  parts 
of  the  Colony.  None  of  the  outbreaks  of  the  Bug  this  year  are 
known  to  have  been  of  any  great  extent,  and  doubtless  most  were 
limited  to  single  gardens  the  owners  of  which  became  needlessly 
alarmed.  With  each  year,  it  becomes  increasingly  difficult  to 
secure  Vedalia  and  determined  efforts  to  collect  a  sufficient  number 
for  a  single  sending  have  been  unrewarded  for  dajs  together. 
Nevertheless,  the  Australian  Bug  is  always  present  in  all  the 
suburbs  of  Capetown.  Nearly  every  plumbago  hedge  is  infested  to 
at  least  a  slight  extent ;  but,  curiously,  the  Vedalia  rarely  attacks 
its  prey  on  this  plant,  leaving  it  there  to  the  attentions  of  other 
and  less  efficient  species  oi  ladybirds.  The  hedges  serve  as  a 
breeding  ground  for  the  Bug  and  as  summer  advances  it  spreads  to 
surrounding  vegetation,  there  soon  to  be  suppressed  by  the  Yedalia. 

Introduction  of  New  Ladybirds. — ^Attempts  at  introducing 
beneficial  ladybirds  from  abroad  continue  to  be  made,  but  as  was 
remarked  in  last  year's  report,  the  chances  for  effectually  establish- 
ing exotic  species  are  slight  unless  we  have  a  qualified  agent  travel 
to  collect  the  desired  kinds  and  to  bring  them  to  the  Ctipe,  or  to 
send  them  in  competent  charge,  in  very  large  numbers  of  each 
kind.  This  year  three  small  sendings  were  received  through  the 
kindness  of  Australian  friends.  Detailed  mention  of  these  will  be 
made  on  a  future  page  and  I  need  only  record  here  that  the 
attempts  were  unavailing. 

Eesionation  ok  Assistant  Entomologist. — The  plans  for 
season's  work  was  disarranged  through  the  resignation  of  the 
Assistant  Entomologist,  Mr.  Claude  Fuller,  F.B.S.,  in  the  middle 
of  the  year.  Mr.  Puller  left  to  become  Government  Entomologist 
of  Natal.  His  selection  for  the  post — a  new  one,  in  preference  to 
other  and  older  applicants  refiects  much  honour  upon  this  office ; 
and  although  the  sudden  termination  of  his  engagement  with  this 
office  considerably  embarrassed  the  work,  I  was  heartily  pleased, 
in  token  of  my  esteem  for  his  welfare  and  confidence  in  his 
abilities,  to  recommend  him  to  the  Natal  authorities  and  to  assist 
him  in  securing  his  release  from  the  contract  with  this  Department. 
His  familiarity  with  the  aims  of  this  office  and  of  the  Cape 
conditions  are  now  aiding  in  rendering  him  an  invaluable  corre- 
spondent, and  in  many  ways  we  are  a  mutual  advantage  to  one 
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another.  The  vacancy  caused  by  Mr.  Puller's  withdrawal  has  beea 
filled  by  the  appointment  of  Mr.  G.  W.  Mally,  M.S.,  who  took  up 
his  duties  here  about  the  middle  of  February.  Mr.  Mally  oomea 
from  the  State  Agricultural  Experiment  Station  of  Ohio,  U.8.A., 
where  he  was  Chief  Assistant  to  Professor  F.  M.  Webster,  one  of 
the  foremost  of  American  economic  entomologists.  Incidentally, 
it  chances  that  Mr.  Mally  passed  his  youth  on  an  Iowa  farm,  and 
as  Iowa  is  one  of  the  four  great  corn  (mealie)  raising  states,  he 
will  doubtless  be  able  to  favour  the  Colonial  farmers  with  whom 
he  comes  in  contact  with  much  valuable  information  on  the 
American  methods  of  growing  and  utilizing  this  invaluable  crop. 
Despite  of  high  priced  labour  and  numerous  destructive  pests, 
the  American  farmers  contrive  to  grow  mealies  profitably  at  a 
fraction  of  the  expense  incurred  in  the  Colony. 

Rksigxation  of  Department  Artist. — The  resignation  of 
the  Department  Artist,  Mr.  Arthur  Rich,  has  also  affected  the 
work  of  my  branch.  I  had  planned  to  have  this  report  contain 
many  illustrations  from  drawings  by  him,  including  a  coloured 
plate  depicting  the  various  important  stock-infesting  ticks,  but 
have  had  to  relinquish  the  idea.  The  services  of  an  artist  is  a 
pressing  need. 

My  report  for  the  year  could,  with  propriety,  be  terminated  here, 
but  in  accordance  with  the  precedent  of  the  preceding  years,  I  shall 
supplement  this  general  statement  of  the  year's  operations  with 
remarks  on  several  pertinent  subjects  and  extended  consideration 
of  the  more  important  work  in  progress  or  accomplished. 

INSECT  LEGISLATION. 

The  subject  of  insect  legislation  for  the  protection  of  horticul- 
tural interests  will  be  given  a  prominent  position  in  my  annual 
reports  until  we  have  acceptable  measures  enacted,  or  until  the 
matter  loses  its  interest  entirely  to  progressive  fruit  growers.  As 
in  the  last  report,  the  three  phases  of  the  subject  will  be  dealt 
with  separately. 

The  Nurseries  Bill. — No  attempt  was  made  by  the  Q-ovem- 
mont  to  introduce  the  Nurseries  Inspection  and  Quarantine  Bill 
during  the  past  session  of  Parliament,  but  the  Horticultural 
Boards  have  a  promise  that  it  will  not  be  so  neglected  at  the  next 
session.  The  Eastern  Province  Horticultural  Board  is  now  at  one 
Ti-ith  the  Western  Province  Board  in  support  of  the  present  draft 
bill,  hence  the  measure  may  be  said  to  have  the  support  of  the 
majority  of  the  fruit  growers  throughout  the  whole  Colony.  The 
draft  is  essentially  the  same  as  has  been  urged  for  three  years,  and 
for  convenience  the  full  text  is  given  in  an  appendix.  The  scheme 
is  that  a  Government  officer  inspect  all  plant  nurseries  twice  a 


year,  and  then  place  in  quarantine  all  nursery  stock  within  a 
definite  distance  of  plants  found  infested  with  proscribed  noxioua 
insects  and  plant  diseases,  and  that  such  quarantine  remain  iu 
force  until  at  a  subsequent  inspection  the  pests  are  found  to  have 
been  eradicated.  Examinations  by  request  between  the  regular 
inspections  areprovided  for  to  lessen  the  possible  hardships  of  the 
legislation.  Tne  object  of  the  legislation  is  to  restrict  to  the 
maximum  degree  practicable  the  dissemination  of  pests  from 
nurseries,  and  to  there  detect  and,  if  feasible,  to  eradicate  newly- 
introduced  pests ;  and  it  is  desired  to  accomplish  these  ends  with 
the  least  possible  trouble  to  the  nurseryman  compatible  with  suc- 
cess. I  urge  the  importance  of  the  proposed  legislation,  and 
announce  that  I  am  unqualifiedly  in  favour  of  it. 

Numerous  are  the  orchard  pests  that  have  been,  or  most  pro- 
bably have  been,  introduced  into  the  country  by  the  nurseries,  and 
it  is  at  least  chiefly  from  such  sources  that  our  scattered  farmers 
have  received  and  continue  to  receive,  unwittingly  the  insects  and 

?lant  diseases  that  so  increase  their  expenses  for  growing  fruit, 
'rue  it  is,  that  these  peets  may  spread  from  orchard  to  orchard 
either  through  the  instrumentality  of  their  own  locomotive 
functions  or  other  agencies  equally  beyond  our  control,  but  my 
knowledge  of  our  present  worst  orchard  pests  and  those  which  we 
are  in  most  danger  of  introducing  gives  me  ample  ground  for 
emphatically  asserting  that  nearly  fill  are  such  as  spread  very 
slowly  when  left  to  themselves ;  to  spread  to  a  neighbouring  farm 
or  even,  in  some  cases,  to  the  next  tree  may  take  several  years.* 
On  the  other  hand,  along  with  nursery  stock,  the  same  pests  may 
be  introduced  to  and  become  established  in  an  unlimited  number 
of  orchards  within  the  confines  of  a  single  season. 

The  value  to  the  individual  fruit  grower  of  legislation  such  as 
is  proposed  must  vary  with  the  distance  which  separates  his 
orchards  from  possible  sources  of  contamination  through  other 
means  than  nursery  stock  and  with  the  condition  of  his  orchards 
as  regards  the  classes  of  pests  that  would  be  affected.  The 
orchardist  who  must  make  use  of  insecticides  because  of  pests 
already  established  has,  naturally,  far  les3  cause  to  dread  the  intro- 
duction of  a  new  pest  that  can  be  controlled  wholly  or  to  a  large 
extent  by  the  measures  he  practises  than  an  orchardist  whose  trees 
require  no  insecticides  for  their  protection.  Likewise  the  man 
whose  orchard  is  olosely  surrounded  by  gardens  in  which  pests  are 
rife  has  not  altogether  the  same  need  to  insist  on  his  getting  per- 
fectly post-free  trees  from  the  nursery  as  the  man  whose  orchard 
is  remote  from  others.  It  follows  that,  relatively,  nursery  legis- 
lation should  prove  of  greater  benefit  in  prfrts  of  the  Colony  where 

•  The€e  remarks  are  not  meant  to  apply  to  the  Codling  Moth,  Fruit  Fly  Or 
Pear  Slug ;  these  pests  are  very  unlikely  to  be  disseminated  with  nursery  .stock  and 
hence  do  not  oaU  for  consideration  here. 


b 

fruit  growing  is  a  new  industry  than  in  the  older  parts  like  Stel- 
lenbosoh  and  the  Cape,  for  instance,  where  many  of  the^pests  most 
feared  are  already  widespread  and  where  the  farms  are^  small  and 
orchards  often  contiguous.  There  is,  however,  no  part  of  the 
Colony,  in  my  opinion,  that  would  fail  to  benefit  by  the  enactment 
and  enforcement  of  the  proposed  legislation,  not  even  the  suburbs 
of  Capetown — a  continuity  of  gardens  witi  shrubs  and  fruit  trees 
encrusted  with  scale  pests,  the  equal  of  which,  for  quantity  and 
variety,  would  be  difficult  to  find  anywhere  on  earth.  Yet  even 
about  Capetown  trees  planted  free  of  scale  frequently  remain  so 
for  many  years. 

In  the  course  of  time  all  necessity  for  nursery  legislation  may 

{)erhaps  die  away  through  the  uniform  occurrence  of  all  the  inseots 
egislated  against.  Do  what  we  will,  the  pests  will  spread  to  the 
utmost  limits  of  the  areas  favourable  to  them.  The  most  drastic 
and  fully  enforced  legislative  enactments  will  not  wholly  hold 
them  back ;  no,  not  even  if  supported  by  earnest  efforts  on  the  part 
of  the  public  for  which  we  have  no  reason  whatever  to  even  hoj^e. 
But  the  letardation  of  this  irrepressible  spread  will  tend  to  minimise 
the  iujuries  the  pests  inflict  since  we  are  continually  improv- 
ing the  means  and  devices  for  contending  against  plant  diseases 
and  insects,  and  slowly  accruing  knowledge  of  natural  enemies  of 
the  latter  that  must  prove  of  immense  advantage  in  hastening  the 
restoration  (as  far  as  may  be  done)  of  the  so-called  "  balance  of 
nature,"  — that  equilibrium  between  plant  and  animal  life  that  man 
has  incidentally  disturbed  by  his  selection,  cultivation,  and  dis- 
semination of  forms  of  life  suitable  to  his  progressive  requirements. 
Moreover,  many  scientists  claim  as  an  established  fact  that  with 
the  lapse  of  years,  most  pests  lose,  in  part  through  the  increase  of 
natural  checks,  but  more,  it  is  thought,  through  other  and  more 
obscure  factors,  the  aggressiveness  and  destructiveness  that  charac- 
terised them  as  recent  introductions.  For  these  reasons,  it  behooves 
us  as  a  progressive  people  to  exert  ourselves  in  reasonable  manners 
to  retard  the  dissemination  of  orchard  pests,  and  the  proposed 
legislative  enactment  to  retard  the  spread  of  pests  with  nursery 
stock  is  a  most  reasonable  manner. 

Our  colonial  conditions,  climatic  and  otherwise,  have  proved 
most  favourable  to  the  multiplication  of  several  highly  injurious 
introduced  pests ;  and  we  have  every  reason  to  believe  that  many 
pests  yet  awaiting  introduction  or  yet  awaiting  general  dis- 
semination will  find  the  conditions  equally  propitious.  It  is 
sometimes  asserted  that  as  we  have  so  many  orchard  pests 
generally  disseminated,  it  is  practically  needless  to  guard 
against  the  spread  of  others.  I  maintain  otherwise.  No  pest, 
new  or  old,  should  be  ignored  on  nursery  stock  for  planting ;  and 
the  introduction  with  young  trees  of  any  new  pest,  even  of  a  kind 
olosely  related  to  a  spedes  well  established  in  the  orchard  in  which 


.  9 

the  planting  is  done,  mKv  prove  expensive  folly.  For  illustration, 
let  us  consider  a  case.  Few  citrus  orchards  in  the  whole  Colony 
are  now  free  of  the  Bed  Scale  {Aspidiotus  aurantit),  a  scale  pest  by 
the  way  as  destructive  as  any  of  which  we  stand  in  danger. 
Hydrocyanic  acid  gas  fumigation  holds  this  insect  in  check  and 
is  now  widely  practised.  rTow  we  have  another  scale  of  citrus 
trees,  the  Purple  Scale  {Mytiktspis  citricola) ;  its  occurrence  is  still 
limited  but  it  is  known  to  infest  several  orchards  and  at  least  two 
where  nursery  stock  is  grown  for  sale.  This  purple  scale  likewise 
yields  to  hydrocyanic  acid  gas.  Therefore  it  looks  at  first  sight 
as  if  its  dissemination  is  of  little  or  no  account  when  it  goes  to 
orchards  where  Eed  Scale  exists.  Yet  it  may  be  of  serious 
account.  The  Purple  Scale  will  work  on  trees  along  with  the  Red; 
it  multiplies  on  the  naartje,  a  tree  for  which  the  Bed  has  little 
liking ;  it  has  an  egg  stage  of  several  weeks'  duration  during 
which  it  fails  to  succumb  to  gas  at  the  strength  safe  to  use  on 
dtrus  trees ;  and  lastly,  it  thrives  under  seasonal  conditions  adverse 
to  the  Bed  Scale.  All  in  all  then,  to  combat  the  Purple  with  the 
Bed  costs  much  more  than  to  combat  the  Bed  alone.  Similarly 
in  numerous  instances  that  might  be  cited,  duplioature  of  the 
species  of  scale  or  other  pests  augments  the  expense  of  protecting 
fruit  trees  even  when  the  same  remedies  answer  for  both  the  new 
and  the  old.  Should  the  Nurseries  Bill  as  it  stands  fail  to  secure 
BuflScient  support  in  Parliament  to  make  it  become  law,  steps 
should  at  once  be  taken  to  urge  a  modification  of  it  that  mil  find 
support.  With  each  year  of  no  effective  legislation  the  evil  to  be 
remedied  increases;  and  while  I  believe  a  measure  involving 
quarantine  of  pest-infested  sections  of  nurseries  would  best  safe- 

rwd  the  interests  of  the  fruit  grown  and  prove  easily  workable, 
am  of  the  opinion  that  material  benefit  could  be  derived 
from  even  a  measure  only  demanding  the  fumigation  in  an 
efieotive,  prescribed  manner  of  all  nursery  stock  as  it  leaves  the 
nursery  and  such  a  measure  as  this  would  meet  with  few  objec- 
tions from  our  nurserymen.  Neither  would  much  objection  be 
raised  to  a  periodical  inspection  of  all  nurseries  by  a  G-overnment 
officer  having  a  knowledge  of , insects  and  diseases  liable  to  be  spread 
with  nursery  stock,  if  sudhi  inspections  were  to  be  conducted  solely 
to  acquaint  the  nurseryman  with  the  pests  present  on  his  grounds ; 
and  if  thus  made  cognizant  of  the  pests  and  informed  how  best  to 
treat  them,  the  majority  of  nurserymen  would  take  immediate 
steps  to  remedy  matters. 

'  Orchard  Pest  Bill. — The  pests  which  are  spread  in  a  whole- 
sale manner  from  nurseries  tend  to  spread  slowly  from  orchards 
in  which  they  become  established.  Then  there  are  other  orchard 
insect  pests  that  rarely  if  ever  spread  with  nursery  stock  but 
which  spread  more  or  less  freely  from  farm  to  farm  by  virtue  of 
their  wing  power;  such  is  the  Pear  Slug.     Then  there  is  a  third 


10. 

class  whioh  may  fly  from  farm  to  farm  but  whioh  may  be 
disseminated  in  a  wholesale  manner  by  aocompanjing  oonsiga- 
ments  of  fruit ;  suoh  is  the  Codling  Moth  and  the  Fruit  Fly.  In 
so  far  as  the  the  third  olass  of  the  pests  is  oonoerned,  the  fruit 
grower  plays  a  part  analof^us  to  that  played  by  the  nurseryman 
in  the  dissemination  of  pests  that  spread  with  nursery  stock.  And 
if  legislation  to  restriot  the  dissemination  of  pests  with  nursery 
stock  is  just,  whioh  has  been  contended  at  length,  so  is  legislation 
to  restrict  the  dissemination  to  new  localities  of  this  class  of  pests 
through  the  agency  of  fruit.  As  regards  the  first  two  classes  of 
pests,  there  is  much  less  need  for  legislation,  and  except  in  strictly 
fruit  growing  sections  of  the  country,  legislation  for  their  control 
seems  not  only  unnecessary  but  actually  undesirable,  among  other 
good  reasons  because  the  expense  of  enforcing  effective  legislation 
would  be  entirely  disproportionate  to  the  benefits  derivable. 

The  Western  Province  Horticultural  Board  discussed  orchard 
legislation  early  in  the  year  under  review,  cmd  appointed  a  com- 
mittee of  which  I  was  a  member  to  formulate  propositions.  A 
draft  measure  was  prepared  in  April  based  to  a  large  extent 
on  the  1895  Plant  Disease  aud  Insect  Pest  Bill,  but  up  to  the 
first  of  the  year  the  Board  had  neither  agreed  on  the  text  nor 
attempted  to  amend  it  to  meet  the  views  of  its  majority. 
The  Eastern  Province  Horticultural  Board,  however,  gave  its 
approval  to  the  draft  in  July  last,  but  did  so  under  the  impression 
that  the  other  board  supported  it  and  with  the  realisation  that 
in  suoh  a  case  opposition  on  its  part  would  seriously  retard  the 
presentation  of  the  measure  to  Parb'ament.  [The  Western  Pro- 
vince Board  has  finally,  on  April  12th,  formally  approved  of  the 
draft  after  making  several  slignt  modifications.  In  the  amended 
form,  the  text  is  included  in  the  appendix  of  this  report.] 

In  agreement  with  the  ideas  phrased  or  implied  in  the 
rough  classification  of  orchard  pests  made  above,  there  are  both 
compulsory  and  permissive  features  in  the  proposed  legislation. 
The  formation  oi  local  *'  horticultural  commissions  "  is  provided 
for  in  districts  or  wards  of  a  district  in  which  the  bond  fide  fruit 
growers,  by  a  majority,  request  the  enforcement  of  the  permissive 
clauses.  These  local  commissions  are  empowered  to  have  all  the 
properties  within  the  area  for  which  they  are  appointed  inspected 
to  ascertain  their  condition  as  regards  insects  and  plant  diseases 
deemed  pestiferous,  and  to  compel  occupiers  to  apply  prescribed 
remedies  for  such  evils  should  they  be  considered  a  public  menace. 
There  are  two  compulsory  sections  in  the  Bill :  One  authorising 
the  Minister  for  Agriculture  to  have  action  taken  to  suppress  any 
exceptionally  injurious  pest  of  limited  distribution  in  any  district ; 
and  the  other  prohibiting  the  transport  in  public  conveyances  and 
the  sale  in  public  markets  of  disease  and  insect  infested  fruit. 
[In  the  amended  form  the  restrictions  app|y  only  to  fruit  infested 
with  Codling  Moth  or  with  living  scale.] 
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To  my  mind,  the  most  important  feature  of  the  Bill  is  the 
compnlaory  daose  reatrioting  the  transport  and  sale  of  pest 
infested  fruit,  and  if  this  olause  is  enacted  and  disoreetly  enforced, 
our  fruit  growers  of  the  progressive  sort  should  reap  many 
advantages.  These  three  important  effects  might  be  expected  to 
follow : — 

1.  A  diminution  in  the  rate  of  spread  of  the  pests  concerned 

to  new  centres. 

2.  A  decided  increase  in  the  efforts  to  cope  effectively  with 

orchard  pests.  Negligent  and  retroi^ressive  parties  who 
have  fruit  to  dispose  of  (the  term  "  frait-^rowers  "  seems 
inapplicable  to  those  who  only  gather  and  sell  fruit  that 
trees  on  their  farms  chance  to  produce)  will  find  that  to 
longer  realise  a  profit  they  must  apply  proper  remedies, 
and  the  result  will  be  a  benefit  to  themselves  along 
with  their  neighbours. 

3.  The  quality  of  the   fruit   sold  in   the  markets  will  be 

improved ;  this  will  promote  the  consumption  of  fruit, 
and  will  tend  to  increase  the  profits  of  fruit  culture  by 
the  prevention  of  gluts.  Inferior  qualities  of  fruit  not 
only  often  drug  markets,  but  generally  depress  the  return 
for  superior  fruit. 

The  chief  objection  to  the  proposed  restriction  on  the  sale  of 
fruit  seems  to  be  that  fruit-growers  fear  that  doing  the  best  they 
can  they  will  still  produce  large  quantities  of  pest-ridden  fruit. 
But  should  fruit  growers  be  thus  unfortunate,  the  inferior  fruit 
need  not  be  wasted.  It  may  be  fed  to  animals  on  the  farm,  sold 
locally  at  retail,  converted  by  drying  or  other  means  into  a 
marketable  form,  or  transported  in  private  conveyances  to  jam  or 
curing  factories.  The  primary  intention  of  the  restriction  is  to 
check  the  dissemination  of  the  infesting  pests  and  the  disposal  of 
the  inferior  fruit  in  any  of  the  ways  suggested  would  not  be 
materially  antagonistic  to  this  object. 

Import  Eboulations. — ^The  proposed  changes  in  the  regulations 
governing  the  introduction  of  foreign  grown  plants  and  fruits 
discussed  in  last  year's  report  are  at  last  in  a  fair  way  to  adoption. 
The  text  of  the  proposed  schedule,  amended  to  the  time  of  writing, 
"will  be  embodied  as  an  appendix.  In  the  new  form  the  regulations 
should  prove  more  serviceable,  and  are  not  expected  either  to 
deleteriously  interfere  with  plant  cultnrists  in  the  Colony  or  to 
prove  difficult  to  effectively  enforce.  The  importations  of  fruit 
trees  will  be  limited  to  new  varieties  and  these  will  only  be 
allowed  entrance  in  small  numbers  and  under  special  permit.  The 
wisdom  of  this  restriction  is  questioned  by  a  oertain  section  of 
Eastern  Province  fruit-growers  on  the  ground  that  the  colonial 
nurserymen  thus  receive  unwarranted  protection  from  foreign 
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competition.  But  in  addition  to  the  indisputable  fact  that  the 
introduction  of  foreign  grown  trees  in  quantities  is  attended  with 
grave  risks,  it  may  be  said  in  support  of  the  restriction  that  the 
colonial  nursery  business  has  reached  a  stage  at  which  honest  com- 
petition within  our  borders  is  sufficient  to  guard  against  exorbitant 
charges.  The  colonial  nurseryman  cannot  afford  to  sell  his  trees 
at  the  low  rates  current  in  Australia  and  America ;  but,  all  the 
facts  considered,  colonial  grown  ti*ees  from  a  hii^h-class  nursery  at 
colonial  prices  are  far  preferable  for  the  South  African  farmer  to 
foreign  grown  trees  of  the  same  varieties,  at  the  lowest  cost  at 
which  it  is  possible  to  land  them. 

Thanks  to  the  earnest  efforts  of  its  Entomologist,  Mr.  Claude 
Fuller,  Natal  has  at  last  adopted  plant  import  regulations,  and 
thus  an  important  safeguard  is  secured  to  us  against  the 
importation  of  foreign  grown  trees  through  Durban  and  thence 
overland. 

INTRODUCTION  OF  NEW  LADYBIRDS. 

One  of  the  minor  but  most  worrisome  matters  to  which  attention 
was  given  during  the  year  under  review,  was  the  attempted 
establishment  of  a  beneficial  ladybird  from  Australia.  Other 
attempts  in  former  years  all  appear  to  be  without  permanent 
results,  and  the  efforts  have  been  continued  in  full  appreciation  of 
the  fact  that  success  at  the  best  is  a  matter  of  slim  chances.  The 
stakes  to  be  won,  however,  seem  sufficient  to  justify  the  continuance 
of  the  operations  in  a  limited  way  despite  the  numbers  of  successive 
failures.  Last  year  the  successful  introduction  of  one  of  the 
ladybirds  {Exochomua  nigromaculatua)  to  Ceylon  was  chronicled,  and 
the  fact  that  this  species  steadily  though  slowly  increases  in  its 
new  home  cheers  us  in  attempting  further  import  ventures. 

Three  lots  of  ladybirds  were  received  and  all  came  from 
Australia.  The  first  to  arrive  came  by  the  "  Aberdeen  "  during 
February,  and  consisted  of  about  one  hundred  and  twenty-five 
Ormt^  chalybms  beetles.  This  species  is  one  we  are  specially 
anxious  to  see  established  at  the  Uape  and  it  preys  upon  the  kinds 
of  scale  insects  that  give  us  greatest  trouble.  The  Government 
Entomologist  of  New  South  Wales,  Mr.  W.  W.  Froggatt,  favoured 
us  with  the  collecting  of  the  insects  and  they  came  in  the  personal 
charge  of  the  captain  of  the  vessel,  who  at  our  request  on  his 
previous  trip  to  the  Cape  had  courteously  agreed  to  assist  in  this 
manner.  It  was  intended  to  have  the  insects  stored  in  the  cool 
room  of  the  vessel,  thus  to  keep  them  practically  dormant ;  but 
unfortunately  the  cooling  apparatus  became  disordered  and  in 
consequence  they  travelled  in  a  cool  place  on  deck.  The  warmth 
in  the  latter  situation  was  sufficient  to  keep  the  insects  active ;  they 
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soon  exhausted  their  food  supply,  and  then  suocumbed  to  starvation. 
One  beetle  alone  reached  Cape  Town  alive,  and  this  was  a  male. 
An  equally  unfortunate  sending  arrived  in  oharge  of  the  captain 
of  the  "  Warrambooi "  in  December.  It  consisted  of  about  one 
hundred  specimens  of  Lets  cotfformUy  collected  and  despatched  by 
Mr.  Riohwrd  Weir,  a  Cape  Colonist,  studying  at  the  BTawkesbury 
Agricultural  College,  N^ew  South  Wales.  The  sending  that 
remains  to  be  mentioned  was  also  of  Lei^  conformis^  which  is  a 
relatively  large  ladybird  reported  to  be  of  great  value  in  Australia 
as  an  aphis  destroyer.  This  lot  came  in  the  early  winter,  reaching 
here  on  May  16th.  It  was  secured  through  the  kindness  of  Mr. 
A.  Le  Souef ,  Melbourne,  Victoria,  and  the  case  was  entrusted  to 
Captain  Simpson  of  the  "  Moravian."  Every  one  of  the  hundred 
or  more  beetles  comprised  in  the  sending  was  edive  on  arrival.  AH 
were  practically  dormant,  which  is  believed  to  account  for  their 
flatisfactory  transit.  The  voyage  was  of  four  weeks'  duration. 
Food  was  placed  within  reach  and  renewed  at  frequent  intervals 
but  for  several  weeks  none  of  the  ladybirds  manifested  much 
desire  to  feed.  They  clustered  in  a  dark  comer  of  their  cage  and 
remained  motionless  except  when  tfxe  thermometer  registered  about 
seventy.  When  the  temperature  mentioned  was  reached  most  of 
them  would  wander  about  and  eat  sparingly,  but  when  it 
grew  colder  again  all  would  retire  to  their  secluded  comer. 
Few  would  remain  out  when  the  temperature  fell  to  sixty 
degrees.  An  unseasonably  warm  spell  m  July  brought  their 
hibernation  to  an  end  and  they  became  exceedingly  voracious. 
They  were  found  to  relish  Orange  Aphis  greatly,  and 
for  a  few  weeks  there  was  no  difficulty  in  procuring  them 
this  food  in  abundance.  The  sexes  mated  and  eggs  in  clusters 
of  10  to  50  began  to  be  obtained  almost  every  day  early 
in  August.  As  a  precaution  against  mishaps,  the  beetles  were 
divided  into  lots  of  about  a  dozen  each,  and  each  lot  given  a 
separate  box.  Fresh  food  was  supplied  every  other  day,  and  every 
morning  the  eggs  were  removed  and  placed  in  separate  boxes.  It 
was  necessary  to  isolate  the  eggs  daily,  as  the  adults  were  found 
liable  to  devour  them  even  when  plenty  of  aphis  was  present ; 
likewise  larvae,  when  at  all  crowded,  did  not  hesitate  to  attack  and 
devour  one  another,  and  many  just  escaping  from  their  egg  shells 
fell  victims  to  slightly  older  companions.  A  surplus  of  aphis  was 
insufficient  to  prevent  such  seemingly  unnatural  attacks.  Soon 
there  were  several  hundred  larvsB  to  feed ;  but,  most  unfortunately, 
with  the  increased  demands  for  Orange  Aphis  came  a  sudden 
shrinkage  in  the  quantity  obtainable.  The  torrential  rains  during 
the  first  half  of  August  effected  an  almost  complete  suppression  of 
this  and  all  other  aphides  in  the  vicinity  of  Cape  Town.  Not  a 
single  aphis  could  be  found  on  scores  of  orange  and  lemon  trees 
that  a  few  weeks  before  had  been  perfectly  black  with  its  kind. 
Nevertheless,  by  patient  search  over  an  extended  area,  the  necessary 
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Bapply  of  aphis  was  oontinued,  though  in  a  drenched  and  probably 
unhealthy  condition.  Ultimately,  a  few  aphis  infested  trees  in  the 
shelter  of  a  building  were  discovered,  and  from  then  (September 
Ist)  the  food  suppUed  was  ample  and  presumably  entirely  suit- 
able. However,  the  Lets  larvae  did  very  poorly.  Every  one  of 
batch  after  batch  died  when  a  fortnight  to  eighteen  days  from  the 
egg.  It  mattered  not  whether  they  were  kept  in  jars,  paper  boxes, 
wooden  boxes,  or  gauze  cages,  nor  whether  tney  were  fed  daily  or 
every  other  day,  nor  whether  the  debris  was  removed  each  day  or 
not,  they  each  and  all  ceased  feeding  and  died  during  the  fateful 
third  week.  It  was  observed  that  a  similar  mortality  was  taking 
place  among  the  larvae  of  the  native  ladybird,  Oenopia  cinctella 
Muls.,  that  were  somewhat  common  on  the  trees  from  which  the 
aphis-infected  twigs  were  cut,  and  it  is  surmised  that  a  contagious 
disease  was  responsible.  Four  years  ago  a  colony  of  Leia  was 
carried  through  one  generation  without  any  difficulty,  but  in  the 
second  generation,  every  larva  died,  as  in  the  present  instance. 
At  the  time,  it  was  thought  that  a  change  of  food,  unavoidably 
made,  was  the  cause  of  the  disaster ;  but  as  a  large  number  of  the 
beetles  and  larvae  had  been  liberated,  and  all  of  these  disappeared 
from  notice  at  about  the  time  those  in  confinement  died,  it  is  not 
improbable  that  all  succumbed  to  a  disease.  After  the  lapse  of 
about  six  weeks  from  the  time  they  began,  the  old  ladybirds  almost 
ceased  to  lay  eggs,  and  in  the  hope  that  they  might  continue  to  lay 
if  placed  under  perfectly  natural  conditions,  they  were  liberated  on 
an  aphis-infested  tree.  Two  weeks  later,  (September  26th)  all  the 
larvae  remaining  alive,  two  to  three  hundred  in  number,  were  also 
liberated,  there  appearing  to  be  then  little  chance  of  maturing  any 
in  captivity.  A  couple  of  beetles  were  found  on  the  tree  six  weeks 
later  and  raised  the  hope  that  enough  of  the  insects  had  survived 
to  prevent  the  colony  dying  out ;  but  since  December,  none  has 
been  observed,  and  all  the  trees  in  the  vicinity  have  become  free 
of  apbis.  That  all  of  the  colony  has  now  perished  is  deemed 
almost  a  certaintv  since  it  is  highly  improbable  that  after  scatter- 
ing to  find  food  the  few  survivors  could  have  been  successful  in 
mating. 

Before  the  heavy  rains  in  the  beginning  of  August,  when  the 
Orange  Aphis  was  so  exceedingly  abundant,  there  were  present 
on  the  infested  trees  an  immense  number  of  the  Yellow  Ladybird 
Oenopia  cinctella  Muls.  This  ladybird  feeds  ravenously  on  aphis, 
and,  in  the  Cape  and  neighbouring  districts,  remains  active  through- 
out the  winter.  It  was  ovipositing  freely  during  late  July  and 
when  the  heavy  rains  came  on  the  foliage  of  the  trees  was  well 
spotted  with  the  yellow  egg  clusters.  The  clearance  of  the  aphis 
by  the  rains  brought  the  parent  insects  to  the  verge  of  starvation, 
and  scores  were  observed  to  feed  on  their  own  eggs.  The  larval 
insects,  likewise  starving,  roamed  about  in  search  of  stray  aphides, 
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«iid  individtuds  were  time  and  again  seen  to  suck  the  joioes  of 
their  kindred.  In  a  few  weeks  the  species  had  almost  vanished. 
Doubtless,  the  LeU  conformis  beetles  and  larvae  would  have  been 
similarly  preying  on  their  own  kind  had  they  not  been  kept  in 
oonfinement  and  well  supplied  with  aphis,  and  as  their  numbers 
were  limited  they  would  have  quickly  brought  their  colony  so 
near  to  the  verge  of  extinction  that  further  propagation  would  be 
rendered  improbable. 

Aphides  are  always  subject  to  extreme  variation  in  numbers. 
Not  only  may  storms  suddenly  quite  exterminate  a  species  in  any 
particular  locality,  but  most  tree  infesting  kinds  only  thrive  on 
new  or  succulent  growth  of  their  food  plants  and  when  this 
growth  hardens  with  the  advancing  season,  the  aphides  must  nearly 
all  perish.  To  make  certain  of  the  establishment  of  a  ladybird 
dependent  on  aphides,  as  is  Lets  cornformk^  it  must  be  introduced  in 
great  numbers  m  order  to  oS-set  the  impaiiing  influences  of  these 
fluctuations  in  its  food  supply.  There  are  chances  for  success  in 
the  case  of  very  limited  numbers  but  these  wholly  depend  on  the 
very  precarious  factor  of  ample  food  close  at  hand  until,  by  pro- 
pagation, the  colony  has  become  strong  enough  numerically  to  be 
able  to  withstand  a  wide  dispersal  of  its  members.  Should  the 
efforts  to  establish  Lets  conformis  in  South  Africa  be  idtimately 
successful,  the  dissemination  of  the  insect  through  the  country 
would  have  to  be  largely  the  natural  spread  of  the  foundation 
colony;  its  rapid  dissemination  by  means  of  small  secondary 
colonies  would  be  impracticable. 


"GAS  TREATMENT"  NOTES. 

Orchard  Ftjmigatton. — ^Fumigation  with  hydrocyanic  acid  gas 
tx>ntinue8  to  be  considered  the  most  satisfactory  remedy  for  the 
Bed  Scale  throughout  the  Colony.  The  only  assistance  the 
Government  now  gives  to  growers  to  encourage  the  employment 
of  the  remedy  is  tne  eale  of  cyanide  at  cost  price ;  this  assistance 
will  probably  continue  to  be  necessary  for  an  indefinite  period  as 
sufficient  quantities  of  the  chemical  to  admit  of  merchants  buying 
in  large  bulk  and  selling  at  low  rates  are  not  used  by  the  farmers. 

Go-operative  fumigation,  it  is  slowly  becoming  evident,  will  in 
time  give  place  largely  to  private  fumigation.  This  I  consider 
unfortunate  but  under  our  conditions  it  is  scfiu-oely  avoidable. 
Only  in  districts  where  orangeries  are  numerous  and  within  easy 
distance  of  one  another  does  it  seem  probable  that  co-operative 
fumigation  will  hold  its  own.  After  witnessing  the  operations  a 
few  times,  most  fruit  growers  with  large  holdings  become 
possessed  oi  the  desire  to  own  covers  of  their  own  that  they  may 


16 


be  independent  of  neighbours  and  able  to  treat  their  trees  at  any 
time  scale  is  observed.  The  work  in  these  holdings  lost,  the 
co-operative  outfits  have  less  to  do,  the  average  expense  per  tree 
increases  and  gradually  the  outfit  falls  into  disuse  since  it  no 
longer  pays  to  keep  a  skilled  operator  in  charge.  Thus  parties 
who  cannot  afford  the  private  ownership  of  apparatus  lose  the 
opportunity  of  benefiting  by  the  treatment. 

Most  of  the  fumigation  covers  used  are  supplied  by  Messrs. 
James  Robertson  &  Co.,  Plein  Street,  Gape  Town.  No.  8 
American  duck  of  the  best  quality  is  usually  employed  in  making 
the  covers  for  trees  up  to  ten  feet  in  height,  and  No.  10  duck  of 
the  same  quality  in  making  those  for  larger  trees.  Willesden 
rot-proof,  water-repellant,  sixteen  ounce  duck  is  regarded  as  a 
somewhat  better  material  for  covers  by  those  who  have  used  it, 
but  it«  few  advantages  seem  insufficient  to  offset  the  extra  cost  at 
the  present  rates. 

The  following  amended  '^ table  of  quantities"  was  issued  in 
May  last.  Copies  on  cardboard  are  sent  to  intending  fumigators 
on  application. 


Height.     Diameter. 

Water. 

Add. 

Cyanide. 

Space  enclosed. 

Feet. 
4 
6 
6 

Feet. 
3 
4 
6 

fluid  oz. 
2 

Fluid  oz. 

1 

Oz. 

'4 

3 

Cubic  Feet. 

(25). 

(65). 

(140). 

8 
10 
12 

6 

8 
8 

3 
5 
6 

51 

3 

(200). 
(435). 
(535). 

12         1          10 
It         1          10 
U         ,          12 

8 
10 

4 
5 

H 

4 
5 

(815). 

(970). 

(1.355). 

le 

16 
18 
18 

12 
14 
14 
16 

12 
15 
16 
20 

6 

I' 

10 

6 

I' 

10 

(1,585;. 
(2,105). 
(2,416). 
(3,085). 

20 
20 
22 
24 

16 
18 
18 
20 

22 
26 
30 
40 

11 
13 
15 
20 

U 
13 
15 
20 

(3,485). 
(4,325). 
(4,835). 
(6,600). 

In  framing  this  new  table,  the  area  of  the  surface  through 
which  the  gas  may  escape  and  the  cubic  content  were  both 
considered.  Less  chemicals  by  one-fourth,  or  even  one-third,  may 
be  taken  for  trees  under  14  feet,  if  heavily  oiled  covers  are 
employed,  or  if  the  trees  are  scantily  foliaged  and  not  badly 
infested  with  the  scale ;  but,  except  when  the  trees  are  found  to 
suffer  severely,  it  ia  suggested  tiiat  the  quantities  scheduled  be 
used.  If  the  acid  and  water  ore  mixed,  always  pour  the  acid  into 
the  water,  not  the  water  into  the  acid,  and  use  the  mixture  before 
it  has  lost  all  of  its  heat. 
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Railway  Carriage  Fumigation. — The  conditions  of  travel  in 
South  Africa,  private  bedding  and  long  journeys,  bo  favour  the 
introduction  and  multiplication  of  man's  most  persistent  nocturnal 
▼isitor,  the  bed  bug,  that  the  railway  saloon  carriages  on  the  Cape 
Gbvemment  Railways,  particularly  tiiose  for  second  and  third-class 
passengers,  have  long  borne  a  rather  unsavoury  reputation.  The 
officials  in  charge  of  the  rolling  stock  were  not  indifferent  to  the 
oomf ort  of  passengers,  but  their  efforts  to  suppress  the  pest  were 
for  long  wholly  unavailing.  Correspondence  with  railroad 
mana^ments  in  other  parts  of  the  world  was  finally  engi^ed  in, 
but  ehcited  no  more  hopeful  suggestion  than  to  expose  the  infested 
carriages  to  formaldehyde  gas.  The  local  office  for  recommendations 
and  suggestions  relative  to  insectiddal  matters  was  quite  iminten- 
tionally  overlooked ;  but  learning,  accidentally,  that  the  value  of 
formaldehyde  as  a  destroyer  of  the  pest  was  to  be  tested  at  the 
Salt  River  Works  imder  the  supervision  of  a  professional  chemist, 
I  sought  and  was  granted  permission  to  be  present  during  the 
experiments.  This  was  in  March  last.  The  results  of  these 
experiments  were  most  decisive  in  determining  the  inadequacy  of 
the  gas ;  it  has  a  well  merited  reputation  as  a  germicide,  but  as  an 
insecticide,  formaldehyde  has  little  value.  The  vermin  were  not 
destroyed  even  when  left  exposed  for  two  full  days  in  a  carriage 
treated  with  all  the  gas  contained  in  800  e.c.  of  the  water  solution 
of  formalin.  The  gas  was  forced  into  the  carriage  imder  heavy 
pressure  from  an  autodave,  and  the  vermin  on  which  the  judgment 
was  based  were  enclosed  in  a  piece  of  mosquito  netting  suspended 
near  the  middle  of  the  space.  The  carriage  was,  roughly,  of  2,500 
cubic  feet  capacity,  and  all  its  cracks,  crevices  and  air  holes  were 
tightly  istopped  with  cotton  wool  to  prevent  escape  of  the  ffas. 
House  flies  and  aphides  shut  in  the  carriage  were  found  dead  at 
the  expiration  of  the  period,  but  larval  and  adult  scale  insects  of 
several  species  and  plant  bugs  of  three  species  were  found  to  have 
survived.  Formaldehyde  gas  of  far  greater  but  indefinite  strength, 
p;enerated  from  fornudin  tablets,  was  also  inefficacious  in  destroy* 
ing  imprisoned  vermin. 

Seeing  the  hopelessness  of  formaldehyde,  I  suggested  a  trial  of 
hydrocyanic  acid  gas,  the  efficiency  of  whidi  for  the  purpose  I  had 
several  times  demonsixated  to  my  own  satisfaction  in  dwellings^ 
The  outcome  was  a  series  of  experiments  which  proved  the  simpli- 
oity,' economy  and  adequacy  of  this  remedy  to  the  entire  satisfac- 
tion of  the  officials.  Eight  particularly  bad  carriages  were 
thoroughly  overhauled  after  treateient,  and  not  a  single  surviving 
bug  was  found.  A  few  clusters  of  eggs  were  discovered,  and  these 
I  kept  undisturbed ;  although  apparently  sound  at  first,  each  and 
every  eg^  soon  lost  its  pearly  appearance  and  caved  in  at  the  sidesy 
thus  leaving  little  room  to  doubt  that  the  gas  when  used  at  suffi- 
cient strong  destroys  the  vitality  of  this  insect's  eggs  as  it  docs. 

[G.  36—1900.]  c 
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those  of  scale  insects.  No  in  jury  betel  any  of  the  fittings  of  the 
carriages,  leather,  wood,  cloth  or  metal;  this  non-Uability  to 
damage  was  established  beforehand  by  laboratory  experiments,  in 
which  only  polished  steel  was  affected  and  it  only  oy  becoming 
blned  when  exposed  to  gas  far  stronger  than  would  be  employed 
in  the  carriages. 

The  ''  ^as  treatment ''  was  adopted  by  the  railroad  at  onoe  after 
the  experiments,  and  for  a  year  now  all  the  sleeping  carriaffea  have 
been  regularly  treated.  At  first  the  prooedtire  was  to  disinfeot 
every  train  as  it  reached  the  port  terminals  from  the  north,  but 
now  a  period  of  about  two  months  is  allowed  to  intervene  between 
the  treatments  of  any  one  carriage  unless  there  is  reason  to  suspect 
re-infestation  during  this  interval.  Even  in  these  war  times,  an 
average  of  about  one  hundred  and  fifty  carriages  a  month  are 
fundgated. 

The  operations  as  conducted  are  simple.  The  carriages  are  side- 
tracked and  made  readv  by  pulling  out  the  berths  and  throvmig 
down  the  cushions;  tlie  water  in  the  filters  is  drawn  ofE;  the 
shades  are  raised,  all  windows  closed,  and  the  lamphdes  and  all 
crevices  leading  to  the  outer  air  stopped  with  bagging  or  cotton 
waste.  Two  large,  round-bottomed  china  basins  are  tnen  placed 
in  the  corridor,  one  near  the  middle  of  each  half.  The  charges  of 
cyanide  are  weighed  out  and  the  pieces  broken  to  the  size  of  a 
walnut  or  smaller.  The  required  measure  of  water  is  poured  into 
the  basins  followed  by  the  measure  of  acid;  then  while  the 
mixtures  are  still  steaming  hot,  the  charges  of  cyanide  are  succes- 
sively turned  in,  and  without  a  moment's  delay  the  operator  with- 
draws, locks  the  door  and  plugs  the  keyhole.  At  the  expiration  of 
the  time  allowed  for  the  fumigation,  the  doors  at  the  ends  are 
opened,  and  after  a  few  minutes  the  operator  passes  through  and 
quickly  drops  all  of  the  windows,  refraining  from  inhaling  the 
gas  in  the  meanwhile.  After  ventilation  has  proceeded  not  less 
than  a  half-hour,  the  generating  vessels  are  removed,  and  the 
carriages  turned  over  to  the  cleaners. 

One  pound  of  potassium  cyanide  (982),  16  fluid  ounces  of  sul- 
phuric acid,  and  32  fluid  ounces  of  cold  water  is  the  usual  charge 
tor  MMoh  of  the  two  basins.  This  charge  is  approximately  propor- 
tionate to  1  oimce  of  cyanide  to  each  90  cubic  feet  of  the  space, 
without  allowance  for  partitions  or  other  contents.  Unless  the 
carriages  are  required  at  too  early  an  hour  to  admit  of  it^  the 
period  of  exposiure  is  made  4  hours.  The  gas  is  used  a  strength 
and  retained  for  a  length  of  time  far  in  excess  of  the  requirements 
for  destroying  bugs  which  may  be  so  situated  as  to  get  its  full 
effect.  The  management  know  this,  but  deem  it  indiscreet  to 
attempt  an  economy  that  might  lead  to  the  escape  of  vermin 
located  deep  in  crevices  or  otherwise  protected  to  an  indeterminable 
extent.     The  cessation  of  complaints  from  the  travelling  publie 
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bas  indicated  the  present  charge  and  exposure  to  be  entirely 
reliable.  Only  one  complaint  was  received  last  year  after  the 
adoption  of  the  remedy,  and  a  thorough  examination  of  the  car- 
riage concerned  revealed  no  justification  for  it  other  than  an 
abundance  of  lifeless  creatures.  The  eggs  discovered  were  all 
brought  to  me,  and  were  found  to  be  without  vitality. 

The  General  Manager  of  Railways  made  brief  mention  of  the 
adoption  of  the  remedy  and  of  its  excellent  results  in  his  last 
report.  The  note  did  not  escape  the  vigilance  of  the  newspapers, 
and  in  many,  paragraphs  soon  appeared  commenting  on  the  matter 
and,  often  under  a  disagreeable  remark  in  effect  "  for  the  good  of 
our  readers,"  explaining  how  the  operations  were  conducted.  The 
quantities  of  the  chemicals  necessary  were,  however,  seriously 
understated  owing  to  an  error  in  the  railway  report,  and  due  stress 
was  not  laid  on  the  highly  poisonous  character  of  cyanide  nor  on 
ihe  danger  attending  me  use  of  the  gas.  The  error  and  omission 
should  be  corrected  and  it  is  in  large  part  to  effect  this  by  the 
presentation  of  the  whole  truth  that  I  report  on  the  subject  in 
detaiL  The  fumigation  of  rooms  in  dwelling  houses,  the  adapta- 
tion of  the  remedy  that  interests  the  public  and  which  evoked  the 
newspaper  remarks,  is  fraught  with  danger  of  serious  consequence 
when  conducted  by  inexperienced  parties,  and  I  cannot  recom- 
mend any  such  party  to  undertake  the  operations  however  small 
the  space.  It  is  useless  for  me  to  deny,  nevertheless,  that  the 
gas  is  often  the  least  expensive,  the  least  troublesome,  and  the 
most  efficacious  remedy  for  the  particular  pest  to  which  allusion 
has  been  made ;  and  that  under  the  direct,  personal  supervision  of 
a  oareful,  cautious,  skilled  operator,  who  has  full  authority  over 
the  premises  for  the  time,  it  may  be  employed  without  fear  of 
aoddent 

TICK  INVESTIGATIONS. 

As  was  noted  in  the  general  statement,  studies  on  stock-infesting 
ticks  have  constituted  an  important  part  of  the  whole  year's  worl^ 
Satisfactory  progress  has  been  made  out  more  than  as  much  again, 
remained  to  be  done  before  the  subject  should  be  allowed  to  (hrop. 
The  chief  aim  at  the  beginning  was  tiO  obtain  an  insight  into  the 
life  histoiy  and  habits  of  the  more  important  secies  with  the  idea 
of  thus  securing  information  that  might  be  utihsed  in  the  selection 
and  application  of  remedial  measures.  Latterly,  the  conduct  of 
expenments  to  demonstrate  directly  whether  or  not  ticks  are 
responsible  for  the  spread  of  the  disease  ''  heartwater  "  has  been 
given  closer  attention.  Should  it  be  determined  that  ticks  are 
associated  with  the  disease^  it  will  probably  be  expedient  to  investi- 
gate the  habits  of  all  the  species  affecting  sheep  and  goats,  the 
animak  subject  to  the  disease,  that  occur  in  the  east  of  the  colony. 

The  vital  importance  of  ticks   in  their  known  and  suspected 
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relations  to  etock-f  arming  j  ustifies  exacting  investigations.  In  many 
of  the  south-^eastem  distriots,  cattle  su£^r  extremely  from  ticks,, 
not  so  much  from  the  loss  of  blood,  perhaps,  as  from  the  abscesses 
and  other  forms  of  sores  induced  by  the  attack ;  and  so  numerous 
and  injurious  have  ticks  become  even  in  midland  and  western  sec- 
tions, that  numbers  of  progressive  farmers  have  been  impelled  to 
take  measures  to  suppress  them.  Even  from  the  high  Karroo  and 
dry  north-western  sections,  many  complaints  are  received.  But  it 
is  the  probable  connection  of  ticks  with  the  dread  heartwater 
malady  that  now  gives  the  subject  its  greatest  importance.  Heart- 
water  seems  to  have  gained  fresh  impetus  of  late  years,  and  is  now 
spreading  with  leaps  and  bounds  up  into  the  midlands ;  and  there 
seems  grave  danger  of  the  infected  area  in  a  few  years  including 
the  best  of  the  angora  goat  country.  With  this  probability  to 
face,  too  much  study  cannot  be  given  to  any  bearing  of  the  disease, 
let  alone  the  essential  part  ticks  may  have.  The  farms  infected 
with  heart^vater  to  such  an  extent  as  to  prohibit  further  small 
stock  farming  may  be  used  for  cattle  farming ;  but  small  stock 
farming  is,  relatively,  so  much  the  more  profitable,  that  the  market 
value  of  the  properties  is  depreciated  by  the  infection,  I  am  reliably 
informed,  from  30  to  60  per  cent. 

Observations  on  ticks  were  begun  in  1898  with  a  view  to  closer 
study  in  the  near  future  and  preliminary  studies  on  several 
species  were  recorded  in  last  year's  report.  At  first  it  was  planned 
to  rear  the  several  species  whose  life  mstories  were  desired  at  Cape- 
town and  efforts  to  this  end  were  made  early  in  1899.  Mr. 
E.  H.  F.  Mellish  kindly  placed  a  couple  of  calves  at  our  disposal 
and  these  were  isolated  in  a  small  paddock.  They  were  infected  a 
number  of  times  with  young  of  the  Bont,  Bont  Leg,  and  other 
'q>ecies  of  ticks  by  the  Assistant  Entomologist,  Mr.  Claude  Fuller, 
under  my  direction  ;  but  each  time  very  few  attached  themselves, 
and  all  disappeared  within  three  or  four  days  without  any  becom- 
ing visibly  diistended.  Why  these  attempts  failed,  I  cannot  say- 
definitely  ;  the  superior  condition  in  whicn  Mr.  Mellish  keeps  his- 
stock  may  in  part  have  been  responsible,  although  this  did  not 
prevent  natural  infestation  by  local  species  of  ticks.  The  ticks 
were  liberated  on  various  parts  of  the  animals,  but  chiefly  along 
the  belly  and  about  the  genitals.  Next  some  guinea  piga  wer& 
purchased  and  subjected  to  the  presence  of  many  thousand  Bont 
and  Bont  Leg  ticks ;  parts  of  the  body  were  shaved  to  encourage 
the  parasites  to  remain  but  not  a  single  tick  became  attached. 

These  perplexing  failures,  together  with  the  stress  laid  on  the* 
necessity  for  investigations  by  the  Farmers'  Congress,  at  Bjmber- 
ley,  made  me  decide  to  give  at  least  the  notorious  Boot  Tick  closer 
and  more  personal  attention.  In  late  April  immense  numbers  of 
Bont  Tick  eggs  under  observation  at  the  office  began  to  hatch ; 
and  immediately  arrangements  were  made  with  Mr.  Llewellyn  J. 
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Roberts,  of  Oottesbrook,  Adelaide,  whereby  I  might  take  these 
young  ticks  to  his  farm  and  there  rear  them  on  an  animal  from  tick 
yeld,  and  under  the  most  natural  conditions  possible.  Oottesbrook 
is  a  farm  where  the  Bont  Tick  is  giving  a  great  deal  of  trouble 
and  hence  Mr.  Boberts  was  personally  interested.  To  his  kind 
assistance  much  of  the  progress  made  in  the  studies  is  directly 
due. 

Two  gentle  cows  were  taken  from  the  veld  and  after  being  freed 
of  ticks  were  stabled.  One  of  these  was  used  as  a  host  for  the  Bont 
Tick ;  the  other  for  the  Blue  Tick.  The  Bont  Tick  young  were 
from  hatchings  at  the  office ;  the  Blue  young  were  collected  on  the 
veld  where  they  were  found  in  vast  numbers  on  grass  tops.  Only 
secondary  attention  was  given  to  the  Blue  species  and  whilst  the 
round  of  life  was  traced  the  studies  were  not  altogether  satisfying. 
The  Bont  species  were  spared  no  pains  'and  better  results  could 
scarcely  have  been  obtained.  It  was  soon  ascertained  that  while  this 
species  passed  through  but  the  three  active  stages  of  life  normal  to 
creatures  of  its  kind,  it  left  the  animal  between  the  periods  and 
that  the  round  of  life  was  thus  much  protracted.  The  habit  of 
leaving  the  animal  necessitated  making  provision  for  catching  the 
creatures  as  they  dropped  and  of  caring  for  them  during  the 
intervals.  In  its  three  stages,  a  tick  is  known,  respectively,  as  a 
larva,  a  njrmph,  and  an  adult.  Several  thousand  Bonts  were  carried 
through  to  the  nymphio  stage  at  Oottesbrook ;  and  despite  keeping 
them  in  an  incuoator  heated  to  eighty  degrees  during  the  change 
from  distended  larva  to  hungry  nymph,  several  weeks  were  thus 
occupied.  It  was  then  necessary  for  me  to  return  to  Oape  Town, 
and  i  left  part  of  the  ticks  with  Mr.  Roberts.  These  he  carried 
through  to  the  adult  stage  and  sent  on  to  me  as  I  could  not  get  away 
again.  However,  I  arranged  with  Dr.  D.  Hutcheon,  the  Oolonial 
Veterinary  Surgeon,  Hving  at  Maitland,  and  with  Mr.  E.  Pillans, 
the  Agricultural  Assistant  Expert,  living  at  Rosebank,  for  the 
gratuitous  use  of  their  family  cows ;  and  eventually,  with  this 
assistance,  a  number  of  ticks  were  carried  through  the  adult  sta^e, 
thus  completing  the  round  of  life.  The  Blue  tick  remained  on  its 
host  until  replete  as  adult.  The  development  was  rapid,  and 
while  at  Oottesbrook  I  was  able  to  stady  all  stages.  A  preliminary 
report  on  the  Bont  Tick  was  published  in  the  Agricultural  Journal 
soon  after  the  completion  of  the  life  cycle,  and  I  had  hoped  to  publish 
fuUy  in  this  annual  report  on  all  the  species  that  have  been  under 
observation ;  but  owing  to  my  inability  to  arrange  for  illustrative 
figures,  the  preparation  of  the  comprehensive  report  is  deferred. 
It  seems  advisable,  however,  to  record  the  chief  facts  ascertained 
during  the  year  on  the  more  important  species,  and  this  will  now 
be  done  under  appropriate  sub-headings. 

The  Bont  Tick  {Ambfi/omma  Jiebrmum), — Nearly  all  that  has 
been  learned  thus  far  on  this  species  is  mentioned  in  the  article  to 
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The  Boxt  Tick  and  Redwater. — ^About  half  of  the  maternal 
parents  of  the  ticks  employed  in  tracing  the  life  history  of  the 
Bont  Tick  were  picked  up  in  the  highway  near  Ghrahamstown — 
that  is,  in  a  Bedwater  area.  Tiie  larval  and  nymphio  stages  were 
reared  on  a  cow  supposedly  susceptible  to  Redwater,  but  this 
animal  did  not  contract  the  disease,  and  remains  healthy  up  to 
the  prefient  time.  The  adult  stage  of  some  of  the  ticks  was  passed 
on  Dr.  Hutcheon's  cow,  a  stabled  animal  fed  principally  on  dry 
forage  and  not  allowed  out  of  a  gravelled  yard.  This  oow  was 
observed  to  be  ill  on  November  1st,  and  on  enquiry  of  the  stable 
boy  it  was  learned  that  it  had  not  been"  wholly  well  for  two  or 
three  days.  After  some  days  Dr.  Hutcheon  prononnoed  the 
trouble  to  be  Reflwater  beyond  any  doubt.  The  natm*al  inferenoe 
is  that  the  disease  was  contracted  through  the  agency  of  the  ticks. 
All  of  the  male  ticks  and  one  female  had  been  applied  between 
three  and  four  weeks  before  any  appearance  of  illness,  and  the 
other  females,  about  20  in  number,  nine  or  ten  days  before.  Be- 
sides these  ticks,  ten  nymphs  had  been  applied  and  had  fed  to 
repletion;  these  were  on  between  October  5th  and  12th.  The 
animal  recovered  under  Dr.  Hutcheon's  treatment  but  the  illness 
oaused  a  cessation  of  the  milk  secretion.  Mr.  Pillans'  oowi^  whidi 
had  been  infested  >vith  a  greater  number  of  ticks  than  Dr. 
Hutcheon's,  did  not  become  diseased ;  but  its  immunity  may  have 
been  due  to  preventive  treatment  which  was  begun  when  the  other 
oow  sickened  and  continued  for  several  weeks. 

The  Bont  Ti(;k  and  Heartwater. — With  the  approval  of 
Dr.  Hutcheon  and  with  the  aid  of  his  Capetown  assistant, 
Veterinary-Surgeon  Spreull,  an  effort  was  made  to  experimentally 
ascertain  if  heartwater  was  transmitted  by  ticks.  Two  angora 
goats  were  procured  for  the  work  by  Veterinary-Surgeon  Borth- 
wick  and  forwarded  by  him  from  Somerset  East  after  he  hdud 
inoculated  them  with  virulent  blood  supplied  by  Veterinary- 
Surgeon  Dixon,  from  Fort  Beaufort.  The  ^oats  arrived  in  Cape- 
town on  October  15th,  and  at  once  were  put  m  confinement  on  the 
premises  of  Dr.  Hutcheon's  office  assistant,  Mr.  F.  J.  du  Plessis. 
Bont  nymphs  were  liberated  on  each  animal,  a  number  at  intervals 
of  three  days  until  four  lots  had  been  applied,  and  as  they  droppeil 
after  repletion  they  were  carefully  picked  up  and  placed  in  the 
incubator.  One  animal  died  October  2dth,  thirteen  days  after  the 
inoculation ;  and  the  other  was  killed  on  the  following  day  when 
too  weak  to  be  able  to  stand.  Dr.  Spreull  examined  both  after 
death  and  affirmed  that  they  had  suffered  tyj^ical  heartwater. 
The  ticks  had  continued  dropping  up  to  the  last  and  not  only 
were  fully  200  replete  Bont  nymphs  secured,  but  also  about  75 
replete  Red  nymphs  {Rhipicephalus  evcrtsi  Neumann). 

The  ticks  moulted  in  due  course,  and  then  two  young,  heartwater- 
«usceptible,  angora  goats  were  procured  through  Dr.  Borthwick  for 
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ihe  continuation  of  the  experiment.  The  animals  arrived  November 
28th,  and  were  taken  to  mjplaoe  at  Bosebank  where  I  confined  them 
in  a  small  gravelled  yard.  Efforts  to  infect  them  with  the  now  adult 
ticks  were  Degun  at  once.  To  get  the  Bonts  attached  was  found 
to  be  no  easy  matter  and  as  soon  as  the  difficulty  became  apparent, 
the  efforts  with  them  were  confined  to  one  animal,  leaving  the 
second  animal  for  Red  Tick  infestation.  The  majority  of  the 
Bonts  was  soon  lost ;  many  were  actually  killed  and  others  escaped. 
Several  methods  of  applying  the  ticks  were  tried.  A  cloth  was 
suspended  beneath  the  animal  and  the  ticks  liberated  on  its  u]^per 
surface;  a  gauze  bag  was  glued  over  the  udder  and  the  ticks 
placed  within  it ;  calico  stockings  containing  ticks,  were  tied  over 
the  feet  and  legs ;  the  animal  was  tied  in  a  large  wooden  box  and 
ticks  let  loose  beside  it ;  again,  it  was  tied  to  a  post  and  an  open 
box  of  ticks  left  near  it ;  again,  it  was  strapped  down  on  its  back 
with  its  head  and  legs  extended  and  numbers  of  the  ticks  dropped 
on  to  it  and  replaced  as  they  wandered  away.  But  by  all  of 
these  means  together  only  five  males  became  attached  and  three 
^f  them  disappeared  before  ready  for  mates.  For  some  reason 
the  ticks  evidently  lacked  appetite.  Finally,  in  order  to  get  a 
stand  of  males,  advantage  wa3  taken  of  a  discovery  made  in  the 
life  cycle  studies — namely,  that  males  pulled  from  an  animal  bite 
again  with  alacrity.  In  compliance  with  my  requests,  Mr.  O.  H. 
GlanviUe,  of  Addo,  Mr.  L.  J.  Koberts,  of  Adelaide,  and  Veterinary- 
Surgeon  Dixon,  of  Fort  Beaufort,  all  sent  me  numbers  of  males 
pulled  from  cattle.  Males  pulled  off  generally  die  within  three 
days  and  hence  only  a  small  proportion  of  those  sent  me  were 
alive  on  receipt ;  but  of  the  survivors  of  the  different  lots,  seven- 
teen took  hold  of  the  goat  and  remained.  These  were  given  mates 
— seven  females  attaching  December  6th,  and  fifteen  others  by 
December  12th.  As  was  expected  several  contented  themselves 
by  settling  down  by  males  already  mated.  All  of  the  females 
developed  slowly,  possibly  owing  to  a  lack  of  vigour  in  the  males 
arising  from  the  transference,  but  none  sought  to  leave.  Two  replete 
specimens  fell  December  17th  and  five  others  between  December 
21st  and  2dth.  The  animal  had  been  restrained  from  biting  the 
infected  parts  up  to  the  latter  date,  but  in  mercy  it  was  then  given 
more  liberty  of  movement  than  it  had  been  previously  allowed, 
and  in  consequence  several  partially  swollen  females  were  lost. 
Since  their  application  the  tides  had  been  a  continual  source  of 
severe  irritation  to  the  animal ;  one  of  flie  teats  had  become 
hard  and  swollen,  an  abscess  appeared  to  be  gathering,  and 
small  festers  had  formed.  These  bad  effects  may  have 
had  their  origin  from  the  unclean  condition  of  the  mouth  organs 
of  the  males  employed.  Fragments  of  flesh  naturally  tore  away 
with  the  toothed  mandibles  and  barbed  hypostomes  when  the  ticks 
were  forcibly  taken  from  the  cattle  and  doubtless  became  putrid 
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duriug  the  three  or  four  days  which  elapsed  before  the  transferenoe 
to  the  goat  was  complete.  One  of  the  same  foul-mouthed  males^ 
bit  me  on  the  arm  and  for  nearly  a  week  the  limb  was^  painfully* 
swollen  whilst  the  wound  even  now,  over  three  months  later,, 
^ves  frequent  annoyance  by  itching.  The  sores  on  the  goats 
increased  in  niunber  after  the  animal  was  permitted  to  lick  and 
bite  the  ticks. 

On  the  evening  of  Sunday,  December  31st,  the  goat  was  ob- 
served to  be  in  high  fever.  For  several  days  before  it  had  ate  and 
drank  irregularly  althoup^h  on  the  previous  day  it  had  appeared 
all  right  other  than  having  a  somewhat  higher  temperature  than 
usual.  The  temperature  remained  constantly  above  106*6^  with  a 
maximum  of  107^  for  two  full  days  and  then  began  to  fall,  at  first 
slowly  and  then  very  quickly  until  at  the  end  of  a  second  forty- 
eight  hours  it  again  stood  at  normal.  During  the  period  of  high 
fever  the  animal  refused  food  and  drink  and  lay  with  its  hcMftd 
down.  It  was  always  able  to  keep  its  feet  when  compelled  to- 
stand,  and  stood  much  of  its  own  accord.  As  soon  as  its  tempe- 
rature began  to  fall,  its  appetite  returned  and  by  the  end  of  the 
week  it  was  feeding,  dnnking,  and  behaving  in  general  as  if 
nothing  had  happened. 

I  beueve  that  the  animal  suffered  a  mild  attack  of  heartwater 
and  that  the  disease  was  induced  by  the  ticks  with  which  I  had 
infected  it.  The  evidence,  however,  is  not  conclusive,  and  hence 
the  experiment  was  not  entirely  satisfactory  and  can  only  be  taken 
as  strongly  indicative  that  the  ticks  communicated  the  disease. 
The  organism  directly  responsible  for  heartwater  is  unknown.  The 
diagnosis  depends  chiefly  upon  the  post-mortem  appearance  of  the 
viscera,  and  as  the  distinctive  features  are  evident  but  feebly,  if  at 
all,  until  an  animal  is  very  near  death,  it  would  have  been  practi- 
cally useless  to  have  killed  and  examined  the  goat,  suffering  as  it 
was  from  only  a  mild  attack.  There  is,  however,  a  somewhat  onarac- 
teristic  temperature  curve  to  the  fever  of  heartwater,  and  this  curve 
was  followed  in  the  case  of  the  goat.  A  second  experiment,  one 
having  the  same  object  but  conducted  on  a  larger  scale,  is  in  pro- 
gress at  the  time  of  writing,  and  in  the  annual  report  for  the  pre- 
sent year  I  hope  to  record  conclusively  whether  or  not  there  is  any 
association  between  the  Bont  Tick  and  the  disease. 

The  second  goat  was  infected  with  the  adult  Bed  Ticks.  These 
ticks  had  dropped  from  the  two  diseased  animals  between  the  19th 
and  the  26th  of  October,  but  chiefly  before  the  23rd,  the  date  on 
which  the  first  of  the  goats  had  shown  fever ;  hence  few  of  the 
ticks  had  imbibed  blood  at  the  most  virulent  stage.  Far  less 
difficulty  was  experienced  with  this  species  than  with  the  Bont. 
Both  males  and  females  located  themselves  about  the  anus  where 
they  appeared  to  cause  little  irritation,  and  where,  if  they  did, 
they  were  quite  safe  from  the  animal's  efforts  to  get  rid  of  them. 
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Twenty  males  and  thirteen  females  attached  themselves  and 
lemained;  the  stay  of  nearly  all  dated  from  November  29th. 
The  females  became  replete  and  dropped  off  one  by  one  after  a 
week.  Gradually  the  males  grew  fewer  in  number  but  six  were 
on  at  the  expiration  of  a  month.  The  body  temperature  was  taken 
at  least  once  a  day  until  the  4th  of  January ;  and  three  weeks  later, 
no  indication  or  apj>eajance  of  fever  having  been  observed,  disposal 
was  made  of  the  animal.  I  am  not  so  much  disposed  to  infer  that 
the  negative  results  with  this  goat  shows  that  the  Ked  Tick  does 
not  convey  heartwater  as  I  am  disposed  to  infer  from  the  results 
with  the  first  goat  that  the  Bont  Tick  dose  convey  it ;  there  is  the 
possibility  that  the  ticks  lacked  sufficient  virulence  to  consider. 
The  result  is  indicative,  however,  and  may  prove  of  value  in  con- 
nection with  the  results  to  be  obtained  from  a  duplicate  experiment 
now  being  conducted. 

Should  either  of  the  two  species  discussed,  one  or  both,  be  found 
agents  in  the  transmission  of  heartwater,  a  wide  field  for  investi- 
gation will  be  opened.  It  will  first  be  expedient  to  ascertain  if 
any  other  species  are  likewise  conoomed.  The  suppression  of  such 
species  as  axe  found  implicated  will  then,  it  is  highly  probable,  be 
looked  upon  as  the  most  promising  means  of  preventing  the  dis- 
ease, ^d  in  order  to  most  systematically  and  intelligently  con- 
tend against  the  ticks  it  will  be  necessary  to  know  the  habits  and 
life  history  of  these — that  the  measures  adopted  may  be  in  accord. 
The  range  of  hosts  of  the  different  species  will  be  a  detail  of  im- 
portance. And  there  will  be  a  score  of  questions  for  settlement, 
such  for  instance,  as,  ''  Are  not  most  of  the  Bont  Ticks  found  on 
small  stock  from  mothers  which  passed  their  final  feeding  stage  on 
oattle  P  ",  the  solution  of  which  will  influence  the  choice  and  con- 
duct of  suppressive  measures.  Then,  too,  it  should  be  ascertained 
if  ticks  from  animals  ^  salted  "  to  heartwater  are  capable  of  trans- 
mitting the  malady. 

The  Bont  Leg  Tick  {Hyalomma  (egyptium,  Audouin.) — 
This  species  of  tick  has  been  received  or  collected  from  nearly  all 
sections  of  the  Colony  and  is  particularly  pestiferous  in  the  Mid- 
lands and  the  north-western  sections.  It  is  found  about  Capetown, 
but  not  in  nimibers.  While  its  life  stages  have  not  been  consecu- 
tively studied,  observations  of  value  have  been  made  on  them.  In 
the  adult  stage,  the  species  is  nearly  equal  to  the  Bont  in  size,  many 
specimens  of  repleted  females  measuring  no  less  than  three- 
quarters  of  an  inch  in  length.  And  like  the  Bont,  this  species 
possesses  a  long  rostrum,  and  frequents  the  tmder  and  compara- 
tively hairless  parts  of  the  animal.  All  farm  stock  seem  subject 
to  attack  but  sheep  and  goats  suffer  most  severely.  The  life  period 
is  probably  far  shorter  than  in  the  case  of  the  Bont  as  all  the 
stages  observed  have  been  of  shorter  duration.  Under  ordinary 
conditions,  however,  it  is  unlikely  that  more  than  one  generation 
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occurs  in  the  couTBe  of  a  year.  Eggs  laid  September  18th  and 
onward  began  to  hatch  December  6th ;  others  laid  October  19th 
and  onward  began  batching  November  25th ;  others  laid  Deoem- 
ber  11th  began  February  6th;  and  a  fourth  lot,  from  females 
which  started  to  lay  January  Sth,  or  two  weeks  after  being 
removed  from  goats,  began  to  hatch  February  15th.  Thus  the 
period  from  the  disposing  of  the  females  to  the  appearance  of  the 
young  may  in  summer  be  as  short  as  eight  weeks ;  the  shortest 
corresponding  period  observed  in  the  case  of  the  Bont  Tick  was 
nearly  fourteen  weeks.  The  longest  corresponding  period  in  the 
case  of  the  Bont  Leg  was  six  months,  and  in  the  case  of  the  Bont, 
eight  months.  Unfed  larvae  of  the  Bont  Leg  Tick  have  been  kept 
in  a  tightly  stoppered  tube  without  moisture  from  mid-January  to 
early  August  or  full  six  and  one-half  months.  The  larvae  and 
nymphs  leave  the  animal  to  moult.  Small  lots  of  larvae  have  been 
reared  on  a  goat  and  the  dropping  observed  to  occur  in  three  and 
one-half  to  four  and  one-half  days.  From  certain  actions,  it  is 
inferred  that  the  females  seek  the  males  but  I  have  no  definite 
knowledge  on  this  point. 

If  heartwater  is  transmitted  by  the  Bont  Tick,  it  is  probable 
that  it  may  likewise  be  transmitted  by  the  Bont  Leg  Tick ;  and  if 
this  possibility  be  a  fact,  the  disease  is  Ukely  to  spread  through 
the  Zwart  Ruggens  and  into  the  higher  Karroo  more  quickly  than 
it  has  spread  in  the  more  coast- wise  districts.  The  Bont  Leg  Tick 
occurs  down  to  the  coast,  but,  apparently,  does  not  thrive  there  ; 
and  the  disease,  if  it  depends  on  ticks  of  the  Bont  and  Bont  Leg 
tvpe  to  transmit  it,  has  thus  far  been  depended  principally  on  the 
Bont,  which  has  itself  had  to  become  established  and  spread  into 
new  territory  to  spread  the  disease.  The  disease  is  now  getting 
into  sections  where  the  Bont  Leg  specie  is  abundant,  and  hence,  if 
it  can  be  transmitted  by  this  already  established  species,  it  has  now 
one  less  hindrance  to  its  spread  than  before. 
.  No  data  have  been  obtained  which  tend  to  explain  the  relative 
abundance  of  the  Bont  Leg.  Tick  in  the  Karroo  compared  with  the 
more  moist  coastal  districts.  On  the  other  hand  we  have  indications 
that  the  species  is  well  fitted  for  -a  dry  climate.  Batches  of  its 
eggs  kept  at  the  office  in  dry  card-board  boxes  have  hatched  while 
batches  of  eggs  from  the  Bont  Tick  and  from  the  Blue  Tick  kept 
aimilarly  have  uniformily  lost  vitality.  The  long  drought  of  1897- 
1899  in  the  Midland  districts  did  not  appear  to  affect  its  numbers. 
Mr.  B.  F.  Hiimdall,  of  Aberdeen  BiOSkd,  informed  me  that  there 
was  fully  as  many  on  his  goats  during  the  rainless  spring  of  1897- 
1898  as  during  the  previous  good  seasons. 

The  common  name  assigned  to  the  soecies  is  suggested  by  the 
^'  bont "  or  variegated  features  of  the  legs  of  the  adults ;  the  outer 
part  of  each  joint  of  the  otherwise  brown  legs  is  whiteisL  The 
male  above  is  almost  black  with  a  pale  marginal  stripe.  The 
jreplete  female  is  brown  with  irregular  light  blue  stripes. 
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The  Red  Tick  {RAipieeplMlm  evertsi^  Neumann). — The  Red  Tick 
is  another  speoiea  widely  distributed  in  the  Colony,  and  whenever 
I  have  seen  any  ticks  at  all  on  an  animal,  I  have  almost  invariably 
seen  at  least  a  few  of  this  kind.  Severe  infestation  is,  however, 
exceptional.  The  adults  are  remarkable  for  their  decided  pre- 
ference for  the  hairless  parts  of  the  skin  adjacent  to  the  anus. 
Fifty  or  more  may  be  clustered  thereabouts  when  none  are  to  be 
found  elsewhere.  The  larvae  and  nymphs  likewise  are  partial  to  a 
particular  part,  congrefi^ating  in  the  ears ;  few  are  to  be  found  in 
other  situationp,  and  almost  all  the  ticks  that  I  have  taken  from 
the  inner  surface  of  the  ears  of  animals  have  been  of  this  one  kind. 
The  nymphs  somewhat  resemble  distended  females  of  the  Blue 
species,  but  are  very  much  smaller ;  they  measure  about  throe* 
sixteenths  of  an  inch  in  length.  The  adidt  male  is  a  dark  reddish- 
brown,  almost  black,  above  with  a  narrow  paler  margin.  The 
female  is  of  the  same  shade  on  the  front  of  the  back  (the  shield) 
but  more  distinctly  reddish-brown  behind.  Both  sexes  are  muck 
longer  than  wide,  more  so  than  most  ticks.  Before  distension,  both 
measure  from  one-eighth  to  three-sixteenths  of  an  inch  in  length ; 
after  distension  the  lemale  measures  up  to  two-thirds  of  an  inch. 
The  legs  are  much  paler  in  colour  than  the  back,  being  dark- 
amber  in  colour,  and  oy  this  characteristic  the  species  may  be  easily 
distinguished  from  a  near  ally,  the  Larger  Blue  {Rhipicephalus 
bursa?).  The  latter  tick  much  resembles  the  red  in  shape^ 
size  and  colour  but  has  dark-red  legs.  A  remarkable  feature  in 
the  life  cycle  of  the  Red  Tick  is  that  the  first  moult,  that  from 
larva  to  nymph,  is  passed  on  the  host  whilst  the  second  moult, 
that  from  nymph  to  adult,  is  passed  off  the  host.  After  the 
moulting  on  the  groimd,  the  adults  climb  frass  or  bush  and  await 
the  passmg  of  animals  as  do  the  larvae.  These  waiting  Red  Ticks 
are  a  familiar  sight  to  most  of  our  farmers.  The  Larger 
Blue  waits  similarly  while  Bonts  and  Bont  Legs  generally 
lay  half  hidden  on  the  ground.  Eggs  of  the  Red  Ticks  have 
several  times  been  successfully  incubated  at  the  office  in  glass- 

Siped  pasteboard  boxes  without  moisture  or  shelter  from  Ught. 
6  nymphs  have  been  f oimd  to  moult  without  moisture ;  and  this 
indifference  to  a  dry  atmosphere  probably  accounts  for  there 
being  ahnost  as  many  of  this  species  of  tick  on  open  pastures  as  in 
bush  covered  country.  A  systematic  study  of  the  habits  of  the 
tick  in  all  its  stages  is  now  in  progress. 

The  Blub  Tick  {Bhipicep?ialu%  decohratus^  Koch). — This  is  the 
most  abundant  and  iJke  most  widely  distributed  tick  in  the  Colony. 
It  takes  its  popular  name  from  the  colour  of  the  distended  female, 
which  is  a  displeasing  bluish^gray.  The  small  size  of  this  species, 
its  almost  oolouriess,  slender  legs,  the  colour  of  the  female,  and  a 
small  but  distinct  taol-like  projection  from  the  body  of  the  male, 
are  characters  which  serve  for  its  ready  separation  from  our  other 
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oommon  tioks.  The  distended  female  measures  about  one-half 
inch  in  length  by  about  one-third  as  wide.  The  male  is  brownish- 
yellow  with  dark  markings,  is  onlj  about  an  eighth  of  an  inch  in 
length,  and  in  common  with  the  early  stages  of  both  sexes  escapes 
general  notice ;  it  is  generally  to  be  found  beneath  the  distenaed 
female. 

The  Blue  Tick  is  nearly  related  to  the  common  cattle  ticks  found 
in  Australia,  North  and  South  America  and  in  other  parts  of  the 
world.  Professor  G*.  Neumann,  an  eminent  authority,  on  ticks, 
considers  that  it  should  be  connected  with  the  American  cattle  tick 
{RhipiceplmhiB  annuiatus^  Say — Boophilm  hovis^  Riley)  as  a  variety 
and  he  will  probably  classify  it  as  such  in  a  new  work  which  he 
has  in  preparation. 

Notes  on  the  life  cycle  of  the  species  were  given  in  the 
Agricultural  Journal  for  November  24th,  1898,  by  Veterinary 
Surgeons  Dixon  and  Spreull.  I  have  reared  several  different  lots 
on  cattle  and  goats  but  have  not  yet  traced  all  the  habits.  The 
eggs  to  the  nimiber  of  several  thousands  are  laid  on  or  near  the 
«unace  in  grass  stubble  or  similar  shelter  and  the  larv»  on 
hatching  ascend  the  grass  or  bush  as  in  the  other  species  studied. 
Two  thousand  two  hundred  and  fifty  larvsd  have  been  counted  at 
the  top  of  a  single  blade  of  grass.  By  day  and  by  night,  through 
wind,  rain  and  ught  frost,  they  remain  at  their  posts.  Ghrass  found 
infested,  and  protected  by  a  barrier  of  cut  thorns,  was  found  to  be 
atill  infested  three  months  later,  which  ^ows  that  the  young  ticks 
may  live  at  least  this  length  of  time  on  the  veld.  The  female, 
after  dropping  from  the  host,  starts  laying  in  from  live  days  to  two 
weeks  in  summer,  while  in  winter  at  Uape  Town,  at  a  temperature 
of  eS^-TO"^  she  delays  until  the  third  or  fourth  week  has  passed. 
Similarly  the  incubation  period  of  the  egg  varies  from  three  weeks 
to  three  months.  A,t  a  temperature  of  85^-90*^  in  the  incubator 
hatched  eggs  have  been  obtained  in  four  weeks  from  the  dropping* 
of  the  mother  tick,  which  shows  how  heat  hastens  the  development. 
Some  moisture  appears  necessary  during  the  incubation  period,  as 
several  batches  of  eggs  kept  in  dbry  boxes  have  shrivelled  and  failed 
to  hatch. 

The  Blue  Tick  moults  twice  but  remains  on  its  host  through 
both  changes,  thus^differing  materially  in  habit  from  the  Bont, 
Bont  Leg,  Bed,  and  other  South  African  species;  it  however 
becomes  motionless  and  appears  as  if  devoid  of  life  before  both 
moults.  The  larva  begins  to  distend  by  the  eni  of  the  second  day 
of  its  attachment,  and  seems  to  cease  enlarging  in  from  throe  to 
three  and  one-half  days.  Two  days  later,  under  a  magnifying 
glass,  the  body  contents  may  be  seen  to  have  shrunk  away  from 
the  skin  back  to  the  mouth  organs.  Finally  this  larval  skin 
ruptures  across  the  top,  in  front,  and  the  tick,  now  in  the  second 
or  nymj)h  stage,  crawls  out.    This  change  has  been  observed  to 
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iake  plaoe  as  early  as  six  days  from  the  attaohment  of  the  larva, 
and  as  late  as  the  tenth.  The  nymph  settles  down  near  by,  and 
after  a  few  days  distends  jnst  as  did  the  larva.  In  appearance,  it 
resembles  the  adult  female  but  its  sides  in  plaoe  of  being  parallel 
oonverge  slightly  towards  the  rear.  After  the  fifth  day  from  the 
moult,  no  further  enlargement  is  perceptible  and  doubtless  feeding 
has  oeisised.  In  another  day  or  two,  the  outlines  of  the  adult  are 
dimly  distinguishable  through  the  translucent  skin,  particularly 
across  the  front,  and  shortly  thereafter  there  is  a  rupture  as  before, 
and  the  tick  makes  its  appearance  as  the  adult.  The  nymphic 
stage  has  about  the  same  duration  as  the  larval;  in  instances 
observed  it  has  varied  from  seven  to  ten  days.  The  two  stages 
together  in  numerous  cases  occupied  from  fifteen  to  twenty  days. 
The  male  is  very  similar  to  the  female  in  size,  colour  and  general 
appearance  just  after  the  moult,  and,  being  small,  one  might  be 
easily  mistaken  for  the  other  when  viewed  by  the  unaid^  eye. 
The  female  settles  down  almost  at  once  and  so,  apparently,  does 
the  male ;  but  the  latter  wanders  much  farther  and  is  therefore  not 
easily  traced.  After  a  day  or  two  males  are  seen  crawling  about 
in  the  .hair,  evidently  seartihing  for  mates.  I  am  not  certain  how 
soon  mating  takes  place  after  moulting,  but  my  observations  lead 
me  to  conieoture  that  both  sexes  feed  for  a  short  time,  and  that 
the  male  then  lets  go  his  hold  and  looks  for  a  companion.  How- 
ever that  may  be  the  females  nearly  all  have  mates  by  the 
fourth  d!ay .  distension  has  begun  by  that  time  and  seems  to  pro- 
ceed whether  or  not  a  male  has  come  up ;  this  is  another  point 
that  needs  confirmative  observation.  A  few  females  observed 
have  fallen  in  seven  days  but  the  great  majority  have  not  fallen 
until  after  the  ninth  day  and  some  have  remained  until  the 
eleventh.  The  male  remains  on  the  skin  when  his  mate  drops 
but  what  becomes  of  him  afterwards  I  have  not  observed* 

The  life  period  on  the  host  for  the  female  is  thus  from  three  to  four 
and  one-half  weeks.  No  individual  ticks  that  I  have  observed 
have,  however,  dropped  in  less  than  twenty-three  days  and  most 
remained  for  twenty-six.  The  entire  life  cycle  may  be  passed  in 
two  summer  months,  but  in  fact  probably  seldom  takes  less  than 
two  and  a  half  or  three.  There  is  a  possibility  of  three  broods 
a  year  in  our  Gape  climate  and  a  probability  of  at  least  two 
broods. 

The  life  period  on  the  animal  during  the  winter  months  is  not 
likely  to  be  more  than  a  day  or  two  longer  than  in  the  summer,  at 
least  when  dry  weather  is  the  rule  in  winter  as  it  is  in  our 
eastern  sections.  Being  hidden  in  the  hair  when  young  and 
pressed  against  the  warm  body  of  the  animal,  the  tick  is  kept 
warm  throughout  its  stay.  Numerous  nymphs  and  some  larvae 
which  I  scraped  off  after  they  had  ceased  to  feed  moulted  when 
kept  in  glass  tubes ;  but  the  change  in  some  eases  took  over  a  week 
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in  place  of  the  two  or  three  days  as  it  would  have  on  the  warm 
skin.  Some  of  the  adults  obtained  in  this  way  were  kept  alive  for 
twelve  days  in  the  tubes  and  were  then  placed  in  spirit;  as  they 
can  thus  do  without  food,  it  cannot  be  necessary  for  them  to  settle 
down  at  onoo  after  moulting  on  an  animal. 

Other  Ticks  from  Farm  Animals. — There  are  several  other 
species  of  ticks  found  on  farm  animals  in  South  Africa  but  as  far 
as  I  know  none  of  them  are  of  such  importance  as  those  dis- 
cussed above.  Specimens  of  some  have  been  sent  to  Professor 
Neumann  and  the  determinations  of  the  identity  of  those  now  to 
be  mentioned  are  by  him.  Bhipicephalm  cajyenstSy  E!och,  has  been 
collected  from  cattle  at  Stellenbosch ;  it  is  much  like  the  Bed  Tick. 
Rhipicephalus  bursa  (P)  has  been  collected  from  several  localities 
in  eastern,  western  and  southern  sections  of  the  Colony.  The 
distended  female  resembles  the  distended  female  of  the  Red  Tick 
in  most  respects  but  has  much  darker  legs.  The  male  looks  much 
like  the  male  of  the  Bont  Leg  Tick  but  lacks  the  ^'bont  leg" 
characteristic ;  it  also  differs  in  having  a  small  but  distinct  blimt,  tail- 
like projection.  The  eyes  of  both  sexes  are  yellow.  Ixocks  piiosusy 
Koch,  has  been  found  common  in  early  summer  at  Stellenbosch 
and  is  said  to  occur  at  Ghrahamstown.  The  distended  female  is 
about  the  size  of  the  Blue  but  is  more  robust ;  in  colour  it  is  far 
darker,  being  blue-black  with  a  ruddy  tinge.  As  its  name 
indicates,  it  is  somewhat  pilose.  The  male  is  chestnut-brown 
in  colour,  is  very  small,  and  nas  the  remarkable  habit  of  burying 
its  rostrum  in  the  sexual  orifice  of  the  female.  It  is  freq.uently 
thus  attached  to  its  mate  when  the  latter  is  pulled  from  the  host, 
and  if  torn  away  it  seeks  to  re-establish  itself.  Similar  proceed- 
ings have  been  observed  by  E.  J.  iVheler,  Alnwick,  ^ogland, 
in  the  case  of  Ixodes  reduvius^  a  closely  allied  species.  /.  piloms 
has  been  taken  from  cattle,  a  horse,  a  mule,  and  a  young  pig. 
Large  numbers  of  larvae  have  been  reared  on  goats  and  found  to 
drop  after  becoming  distended. 

A  bont-legged,  bont-baoked,  large  and  very  active  tick  common 
on  the  land  tortoise  (schild  pad)  has  been  determined  by 
Neumann  as  Amblyomma  devium^  Koch.  Two  large  nymph  ticks 
taken  from  a  goat  from  Somerset  East  proved  on  moulting  to  be^ 
respectively,  male  and  female  of  this  species.  Dr.  Davidson,  of 
Adelaide,  sent  me  a  number  of  adults  taken  from  tortoises ;  Mr. 
A.  W.  Douglass,  of  Heatherton  Towers,  some  taken  from  a  puff 
adder ;  and  Mr.  L.  J.  Boberts,  of  Adelaide,  a  specimen  from  a  black 
snake.  The  common  Bont  Tick  is  said  by  many  people  to  infect 
snakes  and  tortoises,  but  it  seems  likely  that  the  Bont  Tick  is  con- 
fused with  the  present  species ;  still,  since  this  species  can  feed  on 
a  warm  bloodea  animal,  it  is  not  unreasonable  to  suspect  the  true 
Bont  of  sometimes  feeding  on  a  snake  or  tortoise. 
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The  Tampan  {Onithodoros  mvignyi,  Audouin)  deserves  mentioD 
among  the  stook-inftisting  ticks.  It  is  a  broadlj  oyal,  leathenr- 
skinned,  dirt-ooloured  oi'eature,  and  at  most  measures  five-eighuis 
of  an  inch  in  length.  In  its  habits  it  more  resembles  a  bed-bug  than 
any  of  the  ticks  above  mentioned,  it  remaining  on  its  host  at  the 
most  for  two  hours  at  a  time.  Specimens  have  been  fed  on  a  fowl, 
a  dog  and  a  goat.  On  good  authority  I  learn  that  it  attacks  horses 
and  cattle  and  probably  no  host  is  preferred  to  man.  It  is  widely 
distributed  in  me  nortn-west  of  this  Colony,  in  lUiodesia,  Bechu> 
analand,  German  South-west  Africa  and  Portuguese  East  Africa. 
Specimens  have  been  received  from  Zeerust  in  the  Transvaal  and 
it  is  said  to  be  not  uncommon  in  parts  of  Oudtshoom  in  the  south 
of  this  Colony.  It  irequents  the  shade  of  vegetation  under  which 
animals  are  wont  to  shelter  themselves,  and  said  to  sometimes 
take  up  an  abode  in  native  huts.  It  is  a  wonderfully  active  but 
most  repulsive  creature. 

The  Fowl  Tick,  sometimes  also  called  Tampan  and  Wand- 
luis,  may  as  weil  be  mentioned  here  as  else.where.  Professor 
Neumann  has  examined  specimens  and  considers  the  species  to  be 
Arga8  persicun.  A  soidy  of  the  life  history  is  now  being  made. 
The  tick  has  been  found  to  remain  attached  to  its  host,  commonly 
the  fowl,  during  its  Itoval  stage  for  about  five  days ;  it  then  leaves 
and  moults  in  concealment.  In  its  subsequent  stages  it  visits  its 
host  by  night  and  remains  for  about  an  hour  only,  during  which 
time  it  distends  itself  fully  with  blood.  As  a  nymph  it  moults 
twice,  not  once  as  do  the  cattle  ticks  which  have  been  studied,  and 
one  successful  visit  to  the  host  sufBces  for  each  of  the  two  stages. 
The  tick  becomes  larger  with  each  moult  but  retains  the  same 
general  appearance.  At  the  third  moult  both  sexes,  which  may 
then  for  the  first  time  be  distinguished,  are  about  one-fourth  of  an 
inch  in  length,  ovate,  and  brown  stippled  with  dark  spots.  The 
females  swell  to  about  five-twelfths  of  an  inch  in  length  and  one- 
fourth  across  the  broadest  part  on  partaking  of  food,  while  the 
males  increase  but  a  trifle.  On  the  part  of  uie  female,  visits  te  a 
host  are  alternated  with  the  deposition  of  eggs  in  the  crevice  or 
shelter  selected  for  ooncealmeut.  A  variable  number  of  eggs  are 
laid  at  a  time ; — ^the  complemente  counted  have  ranged  from  50  te 
120.  A  number  of  females  that  have  already  alternated  engorge- 
ment and  oviposition  three  times  have  fed  a  fourth  and  are,  at  the 
time  of  writini^  about  to  oviposit  again.  About  four  weeks  neces- 
sarily intervenes  between  the  visits  to  the  host ;  and  the  interval 
may  be  extended  to  upwards  of  a  year.  Three  females  confined 
in  a  box  at  the  office  are  known  not  to  have  fed  for  a  year  and 
with  very  little  doubt  they  are  part  of  a  lot  collected  in  a  fowL 
run  twenty-one  months  ago. 

Frequent  instenoes  of  fowls  and  ducks,  particularly  young  ones, 
dying  from  the  effects  of  Fowl  Tick  attack  are  reported.    The 
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fatalities  are  probably,  as  a  rule,  due  to  sheer  loss  of  blood  and 
they  generally  follow  a  sudden  decrease  in  the  number  of  birds 
confined  in  a  house  or  the  enclosure  of  birds  in  a  house  which  has 
stood  vacant  for  several  weeks.  The  pest  occurs  all  over  the 
Colony  and  in  many  forei^  countries  having  a  warm  climate.  I 
'have  seen  it  in  cotes  of  pigeons  but  have  not  chanced  to  see  it 
actually  on  the  body  of  any  one  of  these  birds.  As  I  know  it  to 
occasionally  attack  a  man,  it  not  imlikely  has  a  wide  range  of  hosts. 
It  is  this  tick,  I  believe,  that  according  to  ancient  writers  infested 
the  huts  of  natives  in  parts  of  Persia  and  which  through  its  bite 
often  brought  illness  and  death  to  strangers  who  slept  therein. 
This  old  story,  fanciful  as  it  seems,  may  be  based  on  fact  The 
districts  of  Persia  concerned  are  said  to  be  fever-country  and  it  is 
not  improbable  that  the  tick  can,  and  does,  transmit  fever  germs 
from  inured  or  diseased  natives  to  susceptible  strangers.  Similarly 
it  may  ba  a  transmitter  of  diseases  among  fowls. 

MISCELLANEOUS  INSECT  NOTES. 

Codling  Moth. — This  apple  and  pear  fruit  pnest  is  steadily 
strengthening  its  hold  in  the  Western  Province  fruit  districts,  and 
we  may  expect  to  hear  much  of  it  within  four  or  five  years  for 
although  now  in  comparatively  few  orchards  it  is  scattered  over  a 
considerable  area,  and  is  bound  to  increase.  Our  best  fruit  growers 
are  on  their  guard,  and  are  ready  to  vigorously  contend  against  it, 
but  it  is  safe  to  predict  that,  unless  compelled  to  do  so,  the  majority 
of  the  farmers  will  not  raise  a  hand  to  check  its  multiplication  in 
their  orchards.  Thus  far,  practically  all  the  damage  has  been  to 
fruit  shortly  after  setting  time;  but  in  one  Constantia  garden 
fully  three-quarters  of  the  pears  on  an  isolated  row  of  trees  were 
infested  in  late  summer.  It  is  worth  recording  that  a  number 
of  reliable  people  believe  they  knew  this  pest  in  the  Cape  Penin- 
sula many  years  ago.  Sir  Henry  de  Villiers,  the  Chief  Justice, 
states  that  in  his  boyhood  apples  in  a  certain  warden  at  Wynberg 
were  tunnelled  by  a  caterpillar  which  if  not  the  larva  of  the  Cod- 
ling Moth,  worked  precisely  like  it ;  but  for  many,  many  years, 
until  very  recently,  he  did  not  see  the  work  of  the  insect  or  have 
the  matter  recalled  to  mind.  The  Codling  MoUi,  to  my  knowledge, 
now  occurs  in  Qraaff-Reinet  and  vicinity,  including  New  Bethesda ; 
Capetown,  Claremont  and  Constantia  in  the  Cape  district ;  Somer- 
set West  Village,  Stellenbosch  Village,  and  against  the  Simons- 
berg,  in  Stellenbosch  district ;  Wellington  YiUage,  in  the  Paarl 
district.  It  is  suspected  on  one  farm  near  Simondium  on  the 
Paarl  side  of  the  Simonsberg,  and  it  is  highly  probable  that  it 
occurs  on  scores  of  farms  where  its  presence  has  not  yet  been 
recognised.  The  report  that  it  occurs  in  Natal  appears  undFounded, 
the  Natal  Entomologist  not  being  able  to  locate  a  single  oocurrenoe 
in  that  Colony. 
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The  Fruit  Ply  {Ceratitis  eapitata  Wied). — ^Less  damage  than 
msual  but  more  than  last  year  was  done  bj  the  Fruit  Fly  this 
season,  1899-1900,  in  the  western  part  of  the  Colony;  in  the 
middle  and  eastern  seotions  the  damage  seems  to  have  been  severe. 
The  reason  for  the  greater  abimdanoe  of  the  pest  one  year  than 
another  has  not  been  discovered.  Hundreds  of  maggoty  fruits 
of  various  kinds  have  been  oolleoted  from  scores  of  localities  and 
the  flies  reared,  but  not  a  single  parasite  has  been  obtained ;  hence 
the  fluctuation  cannot  be  due  to  parasitic  enemies  of  the  species. 
Probably  differences  in  the  rainfall  and  temperature  between  one 
season  and  another  are  largely  responsible,  dome  observant  people 
have  told  me  that  years  of  observation  has  taught  them  that  early 
frost  prevents  an  abundance  of  the  pests  for  the  following  season ; 
other  people  believe  that  late  frost  exerts  the  same  influence. 
Both  may  be  right  in  their  opinions,  but  the  variations  extend  to 
localities  where  no  frost  occurs,  and  hence  frost  cannot  be  the  sole 
cause.  Similarly,  neither  copious  nor  scanty  rainfall,  summer  or 
winter,  can  be  the  cause.  Last  year  I  reasoned  to  myself  that 
^arm  spells  during  the  winter  followed  by  cold  or  excessive  pre- 
cipitation was  jprobably  the  explanation.  A  study  of  the  tem- 
perature and  rainfall  for  the  wmter  months  in  seasons  marked  by 
exceptional  abundance  and  exceptional  absence  of  the  pest  has, 
however,  failed  to  substantiate  this  view. 

Direct  proof  that  the  flies  live  through  the  winter  and  oviposit 
in  the  sprmg  fruit  has  not  been  obtained,  but  I  believe  this  to  be 
the  case.  There  is  some  breeding  in  winter  fruits  but  not  in  all 
localities  as  in  many  places  the  peaches  become  '^  blown  "  where  no 
winter  fruits  are  grown.  The  flies,  which  come  from  maggots  fed  in 
late  fruits  appear  with  no  developed  eggs  in  the  ovaries.  The  late 
iruits,  cultivated  and  ornamental,  almost  invariably  furnish  a  great 
number  of  these  flies ;  audit  is  my  idea  that  this  number  decreases 
as  the  winter  processes  so  that  by  the  time  the  early  plums  and 
apricots  are  ripenmg,  very  few  flies  are  left  to  propagate.  Flies 
from  peach-fed  maggots  emerge  up  to  about  April  1st :  from  pear, 
apple  and  quince-fed  maggots  to  fully  six  weeks  later.  About  a 
peck  of  affected  peaches  was  collected  on  March  8th  of  last  year. 
The  lot  was  divided,  and  part  placed  in  a  cage  kept  at  the  office, 
while  the  remainder  were  caged  out  of  doors.  The  flies  emerged 
in  both  eases  at  the  same  time,  beginning  with  March  viOth.  These 
ilies,  about  sixty  in  number,  were  confined  under  fine  wire  netting 
out  of  doors,  and  kept  as  nearly  as  possible  under  natural  condi- 
tions. Eggs  were  found  developed  in  the  ovaries  of  some  four 
iveeks  later  and  after  a  few  days  more  had  elapsed  three  pairs 
^ere  noticed  in  coitu.  An  apple  was  then  hung  against  the 
netting  and  several  flies  apparently  deposited  eggs  in  it;  no 
maggots,  however,  developed. 

-  The  flies  had  begun  to  grow  less  numerous  from  the  first,  and 
vith  each  rain  some  were  found  destroyed,  generally  in  the  comers 

1)2 


36 

or  orevioes  of  the  sides  or  bottom  of  the  enolosare.  Daring  cold 
days  all  would  remain  hidden  amongst  the  leaves  and  rubbish  but 
when  the  sun  shone  warm  they  would  fly  about  or  sun  themselves 
on  the  wire.  The  leaves  gradually  became  matted  down  and 
afforded  less  and  less  protection.  A  storm  in  late  June  left  few 
survivors  and  a  severe  hail-storm  on  July  8th  killed  all  of  these 
but  one  much  battered  female.  This  poor  creature,  favoured  by 
fine  weather,  lived  on  for  eleven  days  longer.  Its  length  of  life 
as  an  adult  was  thus  about  sixteen  weeks. 

One  new  food  plant  only  was  recorded  last  year,  but  this  is  an 
important  one,  the  prickly  pear.  Quantities  of  this  fruit  were 
found  infected  in  Capetown  in  April  and  May  and  as  fruit  on  the 
plants  this  year  is  in  the  same  condition  the  attack  cannot  have 
Deen  exceptional.  I  have,  moreover,  seen  maggots  which  were 
probably  fruit  fly  maggots  in  prickly  pears  at  Cookhouse  and  near 
Grahamstown ;  and  I  have  read  recently  that  the  prickly  pear  is 
one  of  the  food  plants  of  this  species  in  the  south  of  Europe.  Thus 
far,  only  overripe  prickly  pears  have  been  found  infested. 

The  Department,  at  the  suggestion  of  the  Board  of  Horticulture, 
again  nvited  applications  for  netting  to  protect  choice  fruit  from 
the  Fruit  Fly,  but  there  was  a  poor  response,  only  4,000  yards, 
two  yards  wide,  being  ordered.  No  merchant  in  the  Colony  has 
yet  shown  push  enough  to  stock  and  sell  the  netting ;  but  one  or 
more  Natal  merchants  have  done  so,  and  are  supplying  at  very 
reasonable  rates.  The  Natal  fruit  growers  appear  to  think  more 
of  this  protective  measure  than  we  in  Cape  Colony. 

The  Department  also  acted  as  free  agent  for  old  fish  netting  to 
be  used  in  protecting  fruit  from  birds ;  35,000  square  yards  were 
imported  and  distributed.  The  mesh  of  the  ordinary  fish  netting 
is  large  enough  to  permit  the  entrance  of  the  little  "  glass-eye  " 
birds  {Zosterops  sps.),  wit-oogjes,  and  to  meet  their  case,  a  limited 
quantity  of  a  smaller  mesh  special  netting  has  been  imported. 
The  latter  netting  has  the  additional  advantage  of  being  new  and 
very  light,  and  as  its  cost  is  equivalent  to  only  a  penny  a  square 
yard,  it  should  find  a  sale,  especially  for  the  protection  of  loquats 
and  figs. 

PfiAR  Slug  {Eriocampoides  Kmadna,  Retz ) — An  extension  of 
the  range  of  this  pest  calls  for  remark.  Traces  of  infestation  were 
discovered  in  the  Drostdy  garden  at  Worcester  in  May  last,  and  an 
examination  of  the  premises  in  January  of  this  year  confirmed  the 
suspicions.  Numerous  trees  were  found  slightly  infested  on  a 
Eawsonville,  Goudini,  farm  during  a  visit  there  in  January.  It 
aeems  as  if  the  pest  must  be  blown  along  by  the  wind  as  it  pro- 
gresses steadily  and  not  by  long  leaps  as  it  would  if  it  travelled 
with  nursery  stock.  The  Worcester  occurrence  probably  originated 
from  saw-flies  bred  in  the  direction  of  iiawsonville.  A  few  medlar 
trees  almost  defoliated  by  the  Pear  Slug  were  observed  this  season. 
X  have  not  previously  recorded  this  tree  as  a  food  plant. 
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Part  of  the  failure  to  suppress  this  easily  controlled  pest  may  in 
some  instances  be  attributed  to  the  use  of  tixe  wrong  kmd  of  helle- 
bore as  an  insecticide.  White  Hellebore  (Veratrum  album)  ^  not 
Hellebore  or  Black  Hellebore  (Helleborm  niger)  should  be  em- 
ployed. In  general  it  is  better  to  use  an  arsenical  poison,  how- 
ever, as  hellebore  on  the  foliage  loses  its  virtue  quickly,  whilst 
arsenicals  are  actively  poisonous  as  long  as  they  remain.  At  my 
recommendation  George  Findlay  &  Co.,  Capetown,  have  imported 
a  new  arsenical  spraying  compound — ^arsenite  of  copper.  This 
substance  is  now  recommended  to  farmers  by  the  United  States 
Government  in  place  of  Paiis  Green  ;  it  keeps  in  suspension  better, 
is  less  liable  to  injure  foliage,  and  (in  the  United  States)  is  cheaper. 

Scale  Insects. — The  Red  Scale  is  the  burden  of  more  letters  of 
enquiry  received  at  the  office  than  any  other  insect.  Still  it  is 
improbable  that  it  does  any  more  damage  than  in  the  past.  During 
the  last  few  years,  I  have  met  with  several  elderly  gentlemen  who 
are  positive  that  the  scale  was  present-in  the  Western  Province  and 
destructive  to  orange  and  lemon  trees  in  their  boyhood — 45  to  50 
years  ago.  The  increased  attention  to  the  insect  now  is  largely 
due  to  the  fruits  of  these  trees  commanding  far  higher  prices  than 
formerly. 

The  occurrence  of  a  fungus  (SphcBrostiibe  coccopMla)  in  Florida 
parasitic  on  scale  insects  of  the  Red  Scale  type  was  mentioned  in  • 
last  year's  report.  An  attempt  was  made  to  secure  material  of 
this  fungus ;  some  was  s'^nt  me  on  request  by  the  Florida  State 
Entomologist,  P.  H.  Rolfs,  but  the  package  failed  to  reach  here. 
Recently,  Claude  Fuller,  the  Natal  Entomologist,  wrote  me  that  he 
had  found  this  fungus  exceedingly  prevalent  in  Natal,  and  he  has 
promised  large  sendings  during  tne  coming  winter.  Owing  to 
our  long,  dry  summer  it  is  unlikely  that  the  fungus  will  prove  of 

freat  value  to  us,  but  there  is  a  chance  that  it  may  thrive 
uring  our  moist  winters  and  thus  minimise  the  amount  of  scale 
which  survives  the  cool  season  and  breeds  in  the  spring.  Much  of 
the  scale  succumbs  during  the  winter  under  our  present  conditions. 

No  more  Orthesia  imignis  has  been  found  at  the  florists  in  Rose- 
bank  where  it  was  discovered  in  quantity  two  years  ago.  Tha 
scale,  however,  still  exists  about  Capetown,  as  three  parties  brought 
in  specimens  during  the  year. 

The  Thorn  Tree  Scale,  (Lecam'adiaspia  mimosw  =  Prospophora 
prosopodisy  var.  mimMB  Maskell),  the  scale  which  has  cleared  por- 
tions of  Bedford  and  Fort  Beaufort  of  thorn  trees  on  more  than 
one  occasion  has  been  received  from  Windhoek,  German  Soulh- 
West  Africa,  through  the  kindness  of  J.  C.  Watenneyer,  formerly 
of  this  Department.  The  scale  there  destrovs  the  Cameel  Doom 
{Acacia  girafw).  It  might  prove  very  profitable  to  introduce  a 
quantity  of  the  insect  from  Windhoek  at  the  season  of  the  year 
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-when  egg%  are  beneath  the  soales,  and  to  distribute  this  in  eastern 
sections  of  the  Colony  where  Acacia  ho}^ida  is  over-numerous. 

The  Harpuis  Bosdi  Scale  {AHterolecanium^  n.  sj).)  was  the  sub* 
jeot  of  an  illustrated  article  by  Claude  Puller  in  the  Agn'eulturat 
Journal  for  January  19th.  This  is  another  scale  that  attacks 
and  destroys  a  native  plant,  in  this  case  a  worthless  and  veld- 
usurping  bush  {Euryops  fenuissimus).  The  scales  are  almost  hid- 
den beneath  a  mass  of  tangled,  elassy  threads  of  a  brittle  substanoe 
secreted  by  the  insect.  The  scales  within  this  mass  may  be  easily 
exposed  by  brushing,  and  are  then  seen  to  appear  like  globulfiO" 
glass  beads.  They  are  smooth,  translucent,  and  shiny,  and  more 
or  less  yellowish ;  in  diameter  they  measure  about  one-fourteenth 
of  an  inch.  Weatherworn  scales  may  be  almost  bare.  Through 
the  kindness  of  Mr.  W.  Frost,  Thibet  Park,  Tarkastad,  who  for 
many  months  sent  \is  infested  twigs  about  once  in  two  weeks,  we^ 
were  able  to  follow  the  development  of  the  insect  through  a  gene- 
ration. There  is  but  one  brood  a  year.  Eggs  are  deposited 
shortly  after  the  first  of  the  yeaxj  and  are  to  be  found  beneath 
some  of  the  scales  until  after  the  middle  of  March,  by  which  date,, 
however,  the  majority  have  hatched.  The  eggs  under  four  scales 
were  counted,  and  were  foiuid  to  number  from  145  to  269.  They 
are  very  small,  and  pinkish-brown  in  colour.  The  insects  develop 
slowly,  scarcely  growing  at  all  through  the  winter.  The  winged 
males  had  emerged  from  specimens  received  October  24th,  but  no 
'  traces  of  e^gs  were  found  in  females  received  a  month  later. 

The  basnes  die  when  much  infested  by  this  scale,  but,  curiously, 
withstand  a  far  greater  degree  of  infestation  by  another  species 
of  scale  to  which  the  plant  is  subject.  The  dissemination  of  the 
scale  with  a  view  to  suppressing  the  food  plant  has  been  suggested. 
As  it  is  an  insect  which  nas  only  been  found  on  the  Harpuis  bosch, 
it  is  quite  safe  to  spread  it  To  infect  fresh  aretis,  twigs  well 
covered  with  scales  sheltering  eggs  should  be  cut  and  tied  in  close 
contact  to  twigs  of  the  uninfested  bushes.  The  best  time  for  this 
work  is  the  latter  part  of  January.  Mr.  Frost  is  trying  to  more 
thoroughly  infest  the  plant  on  his  farm  by  scattering  scale-covered 
branches  from  dying  bushes  amongst  the  healthy  bushes.  Ab 
might  be  expected,  the  insect  is  preyed  upon  by  parasites,  and  it  is 
not  unlikely  that  for  years  at  a  time  these  may  prevent  an  increase 
in  its  abundance.  The  bush  is  pestiferous  in  the  Sneeuwbergen^ 
near  GraaS-Beinet,  and  in  the  Winterbergen,  near  Tarkastad. 
Near  Lesseyton,  on  the  Eastern  System,  it  may  be  seen  along  the 
railroad  track.  The  scale  is  found  with  the  bush  in  both  the 
Bneeuwbergen  and  the  Winterbergen. 

^ovfL  Midge  {Simultum  ap.). — The  Fowl  Midge  illustrates  how 
a  comparatively  common  and  injurious  insect  may  long  escapo 
notice.  There  is  much  reason  to  oelieve  that  it  has  posted  fowla 
in  the  Cape  district  and  elsewhere  for  many  years,  and  yet  up  to 
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about  eighteen  months  ago  no  attention  seems  to  have  been  drawn 
to  it.  Mr.  B.  Molfillan,  of , this  Department,  who — ^to  use  his  own 
expression — is  a  bit  of  a  naturalist,  observed  it  amongst  his  own 
fowls  at  Wynberg  in  October,  1898 ;  and  subsequently  with  some 
aid  from  Mr.  McMillan,  the  Assistant  Entomologist,  investigated 
its  habits.  The  injur v  is  all  done  by  the  female  flies.  These  get 
on  to  the  fowl  when  tney  are  loosting  at  night,  and,  crawling  in 
through  the  feathers  to  the  skin,  they  suc^  the  blood  as  would 
mosquitos.  Each  fly  draws  only  a  small  drop,  but  the  aggregate 
loss  of  blood  may  be  sufficient  to  seriously  injure  the  birds,  and 
even  to  kill  them.  The  male  fly  was  not  found  by  Mr.  Fuller.  It 
may  not  have  been  about  at  the  time  and  no  search  has  since  been 
made  for  it.  The  female  is  less  than  half  the  size  of  the  house  fly^. 
is  stout  bodied  and  dark  coloured,  and  provided  with  two  short, 
broad,  almost  veinless  wings  ;  the  head  is  small  and  nearly  ^'  all 
eyes,"  while  the  thorax  is  disproportionately  large.  The  wings 
when  at  rest  are  uplifted.  Mr.  McMillan  tells  me  they  sometimes 
oome  from  the  fowls  in  "  clouds  "  at  night  when  the  feathers  are 
disturbed,  and  dash  against  the  flame  of  a  candle  in  such  numbera 
as  to  extinguish  it.  The  pest  is  most  numerous  in  the  spring  and 
early  summer. 

The  mother  fly  seeks  a  nmning  stream  when  about  to  lay  her 
eggs,  and  crawling  down  the  face  of  a  stone  or  other  object  she 
defiberately  enters  the  water,  enveloped,  however,  in  a  bubble  of 
air.  She  remains  immersed  for  several  minutes  busily  engaged  in 
ovipo3iting.  Mr.Fullerwatchedoneenterthe water  andthreeminutes 
later  he  raised  the  stone  and  counted  the  eggs  already  laid :  there  were 
160.  The  full  complement  of  eggs  is  a  much  greater  number ; 
one  fly  was  opened,  and  found  to  contain  580.  The  eggs  are 
white  at  first,  but  later  become  yellowish;  they  are  ovate  in 
outline,  about  one  hundred  and  twenty-fifth  of  an  inch  in  length, 
and  are  laid  on  end  in  clusters  of  several  hundred.  The  incubation 
period  was  ten  to  twelve  days  in  case  of  a  cluster  under  observation.  • 
The  larva  grows  to  be  about  one-third  of  an  inch  in  length  and 
from  being  almost  transparent  gradually  becomes  translucent 
brown  or  grey.  It  lives  in  running  water,  and  collects  food 
by  a  pair  of  huge,  scoop-like  organs  situated  on  the  head.  It 
generally  maintains  its  position  by  clinging  to  some  surface  with 
booklets  which  project  from  behind,  but  is  also  able  to  spin  a 
thread  of  silk  from  some  support,  and  to  float  from  the  end  of 
this.  The  pupa  stage  is  passed  in  a  shoe-shape  cocoon  of  silk 
attached  to  some  object  in  the  water.  The  cocoon  is  brown  in 
colour,  about  one-quarter  inch  in  length  and  open  at  the  end. 
Through  the  open  end  project  the  thorax,  head  and  long,  waving, 
respiratory  filaments. 
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APPENDIX   A.— Tick   DBarntrcnoar   ExmoiBirEB. 
Notes  on  rariona  anbfitanoes  tested  at  Cott^slxrook. 

Dz.  D.  HXTTCHBOH, 

Colonial  Yeterinary  Surgeon. 

I  Bubmit  the  aooompanying  notes  on  ezperinif^nts  with  various  sahetanoes  as 
tick  destroyers,  oondncted  bj  L.  J.  Roberts  and  myself  at  the  Iatter*s  farm^ 
Gottesbrook,  in  the  Fort  Beaufort  District,  this  past  Jnne  and  July.  As  yon  are 
aware,  I  had  expected  to  do  a  little  experimenting  with  insectiddes  in  oo-operation 
with  Veterinary  Sargeon  Dixon,  but  the  plan  proved  impracticable  owing  to  the 
distance  sOTMuradng  our  headquarters. 

Where  I  say  any  of  the  sntMtances  killed  the  ticks,  I  mean  that  it  killed  male 
and  female  Bont  Tiokn  as  well  as  other  kinds. 

CHA8.  P.  L0UN8BUET,  Entomologist. 


Oooper^s  Dip. — ^lliis  sabstanee  had  oommeoded  itself  to  Mr.  JEloberts  prior  to  my 
visit,  and  as  he  was  contemplating  its  use  again  on  part  of  his  herd,  I  suggested  that 
we  employ  it  in  definite  proportions  and  afterwards  examine  the  cattle  to  note  the 
effects.  In  all  about  soTenty  catfJe  were  sprayed,  Kay  29th  to  31st.  The  dip  was 
weighed  out  into  six  onnoe  packages  and  aach  package  worked  to  paste  with  water 
as  wanted  and  then  diluted  to  throe  gallons.  For  some  of  the  cattle  the  dip  was 
used  with  hot  water,  for  others  with  cold  water,  and  to  vary  the  experiment  a  pound 
of  home-nuide  softsoap  was  used  with  each  three  gallcns  applied  to  a  third  portion. 
The  application  was  made  in  a  forceful  spray  from  a  "  Success  '*  pump,  and  the 
poison  was  kept  we^l  agit-ated  by  three  return  jets  of  the  liquid  from  holes  drilled 
th'  ough  the  cylinder  of  the  pump,  supplemented  by  hand  stining.  Fair,  warm 
weather  (for  winter)  prevailed  at  the  time  and  for  some  days  afterward.  Hr. 
Boberts.  from  observing  the  results  of  previous  sprayings,  said  about  four  days 
would  elapse  before  the  greatest  mortality  appeared  among  the  ticks.  However, 
we  examined  a  few  cattle  daily  for  over  a  week  without  being  able  to  detect  any 
marked  decrease  in  the  numbers  of  the  ticks  or  finding  more  thui  a  small  per- 
centage, perhaps  three  to  five  dead  from  the  effects  of  the  dip.  In  death  through 
Cooper's  Dip  or.  the  arseidoal  preparation  used  later,  the  boay  of  the  tick  is  finn 
and  swollen ;  hence  victim*  are  easily  detected. 

Just  previous  to  the  general  spraying  Mr.  Roberts  and  I  personally  attended  to 
the  trratment  of  a  cow  desired  for  my  tick  studies.  For  this  cow  the  ^rash  oonsistei 
of  six  ounces  of  dip  in  three  gallons  of  cold  water.  The  skin  was  made  thoroughly 
wet,  and  to  ensure  penetration  to  the  bkin  I  rubbed  the  wetted  hair  hard  with  my 
hands.  The  effect  on  the  tacks  was  practically  niL  We  thought  at  the  time  that 
the  dip  must  haye  contained  less  arsenic  than  usual,  but  a  Government  analysis 
since  made  of  a  sample  taken  from  one  of  the  packages  opened  shows  the  propor- 
tions of  the  ingredients  to  be :  ^ 

Moisture  ••  ..     7'83  Free  sulphur  ..  60-12 

Arsenious  sulphide     ..     4*66  Sodic  sulphide  ••     4*81 

Arsenious  oxide  ..   17*78 

As  this  analysis  compares  very  favourably  with  analyses  previously  made  of 
Cooper's  Dip,  it  appears  that  the  dip  we  used  was  probably  up  to  the  standsrd. 
The  dip  was  lound  to  have  several  disadvantages  as  a  spraying  mixture.  It  settles 
quickly  and  therefore  needs  much  agfitation ;  and  a  disagreeable  scum  forms  on  the 
surface. 

Smith* i  Serub  J'^xUrminator, -^The  trials  with  this  was  prompted  by  the  insecticidal 
properties  of  arsenic  in  solution.  A  12  lb.  tin  was  procured  from  the  magistrate 
and  the  applications  made  in  water  solution.  The  stuff  dissolves  readily  and  proved 
easy  to  work  with  though  without  good  wetting  capacity.  Fearing  to  damage  the 
cattle  it  was  used  only  on  the  udder  f  nd  rear  in  most  of  the  proportions.  The 
following  streng^ths  were  used :  one  pound  of  ihe  poison  to  4,  6,  8,  10,  12,  14,  16, 


41 

18,  20,  22  and  24  gallons  of  water,  respectively.  The  applications  were  made  iu 
cl'ar  warm  weather,  June  l9tli,  20tb,  2l6t  and  29t1i.  No  rain  bntmuch  wind 
followed.  For  all  but  the  thr<'e  strongest  soluiionn,  two  or  more  cattle  were  neofl. 
The  proportion  1  lb.  to  4  gallons  caused  considerable  ioflammation  and  swelling  on 
the  rear  of  one  c'^»w  bad  with  scab,  and  the  beast  appeare  *  seedy  for  a  few  days : 
eventually  she  pulled  around  all  right  and  the  scab  as  well  as -the  ticks  were  quite 
er^dicat'  d.  Proportions  1  to  6  to  1  to  12  killed  all  the  t  cks,  and  that  without 
causing  apparent  injury  to  the  cattle.  1  to  12  killed  almost  every  liok.  From  1-14 
to  1-24,  the  effects  were  decreasingly  f  ffectiye  but  even  the  weakest  solution  killed 
many,  while  I  to  14  and  1  to  16  killed  over  on t: -half.  The  effects  were  appareut 
twenty -four  hours  after  the  spraj-ings  but  some  deaths  occurred  after  forty-eight 
hours.     As  with  Cooper's  Dip,  the  victims  were  Hwollen  and  firm. 

No  recent  analysis  of  Smith's  Scrub  Exterminator  has  been  made  nt  the  depart- 
ment. One  made  several  years  ago  showed  the  ingredients  to  be  three  parts  of 
white  azsenio  and  one  part  caustic  soda  :  to  be  exact,  the  arsenic  was  given  as  76  "23 
per  oent  and  in  the  form  of  As^  On.  When  mixed  with  water  the  two  ingredients 
combine  to  form  arsenite  of  soda.  The  department  pays  £34  per  long  ton  for  the 
commodity  packed  in  tins  of  11  to  12  lbs.  in  London.  This  is  equivalent  to  about 
3|d.  per  pound.  Beady  made  arsenite  of  soda  costs  less  than  this  proprietary 
artide  and  is  essentially  the  same  thing  The  department  has  paid  from  £24  to  £32 
per  ton  for  the  crude  arsenite.  Perhaps  arsenate  of  soda  would  answer  as  well  as 
the  arsenite  for  the  purpose  as  I  know  it  to  be  an  intensely  HCtive  insecttcide.  An 
excellent  grade  of  this  chemical  may  be  bought  in  England  for  £19  per  ton, 
equivalo'  t  to  2d.  per  pound  in  bulk. 

The  cheapness  of  arsenic  in  these  forms  and  its  apparent  value  for  tick  destruction 
led  OS  to  try  the  effect  of  spraying  the  entire  body  with  a  solution  of  the  Scrub 
Exterminator.  On  June  3uth,  one  calf  was  thoroughly  wetted  by  spraying  from 
nose  to  tail  tip  ^iih  a  solution  containing  one  pound  to  eight  gidlons;  the  other 
with  one  pound  to  sixteen  g^ons.  The  first  calf  was  in  poor  condition  and 
suffering  from  a  running  abscess  In  the  knee  joint  of  its  left  fore  leg  and  from  an 
open  s^re  under  the  shoulder  ftbove ;  the  other  calf  was  a  sturdy  bull  in  peifect 
health.  No  bad  effects  were  observed  until  the  third  day.  Then  both  calves  were 
seen  to  be  off  condition.  The  lame  one  lay  down  that  night  in  evident  gpreat  pain ; 
all  the  next  day  it  was  very  bad  and  unable  to  get  to  his  feet ;  on  the  foUowing  day 
it  was  dead.  The  other  calf  avoided  oompany  and  ate  sparingly  (or  a  few  days 
and  fl^nerally  behaved  as  if  ill  until  the  seventh  day,  when  it  appeared  to  be 
practically  right  again.  From  these  results  we  inferred  that  the  appUcatioii  of 
6crub  ExtcTminator  to  cattle  for  ticks  was  attended  with  considerable  n^. 

Some  days  later  while  I  was  absent  from  the  district,  Mr.  Roberts  again  tested  the 
substance,  using  it  in  proportions  vaiying  Irom  one  pound  to  ten  gallons  to  one 
pound  in  sixteen.  This  time  tho  results  lacked  uniformity  and  were  very  unsatis- 
factory. The  weather  was  fsdr  as  before  but  much  colder.  It  looks  as  if  the  effect 
of  arsenic  on  ticks  m«Y  vary  with  the  temperature,  this  factor  acting  indirectly 
perhaps  by  influencing  the  amount  of  moisture  on  the  skin  of  the  animal. 

Smith* M  Setub  ExUrminaUr  and  Su*phu7\  Fneocksd, — In  an  old  Agrieuliural 
Journal^  Mr.  A.  G.  Davison  reports  on  a  oomparative  test  of  ax«enite  of  soda  alone 
and  arsenite  of  soda  with  sulphur  as  sheep  dips.  He  found  the  latter  much  the 
better  for  killing  scab.  Thinking  that  the  acfditi^n  of  sulphur  might  add  to  the 
killing  powers  of  a  waah  containing  Scrub  Exterminator,  we  put  the  matter  to  the 
test  by  making  up  a  wdsh  of  14  oz  of  the  arsenical  intfredient  atd  34^  oz.  of  sulphur 
rubbed  to  a  paste  and  dilated  to  3}  gallons  With  this  as  a  stock  solution,  we  pre- 
pared dilvtions  containing  the  arsenical  ingredient  in  the  proportion  of  one  pound 
to  12,  14,  18  and  24  gallons  of  water.  With  each  of  the  first  three  e>trengths  the 
rears  and  udders  of  th^e  cows  was  sprayed  and  \idih  the  other  dilutions,  two  cows. 
The  effect  on  the  ticks  lacked  uniformity  and  was  very  unsatisfactory ;  the  strongest 
solution  ki  led  not  over  one-half  while  the  two  weiUcest  were  fatal  to  none.  No 
injury  waa  done  to  the  cattle — or  at  least  none  was  observed. 

Smith* i  Scrub  Sxttrminatcr  and  Sulphur ^  Cooked  — ^Thinking  that  boiling  a  mixture 
made  as  the  last  might  make  some  of  the  sulphur  enter  into  combination  with  the 
arsenic  or  might  render  the  arsenic  a  more  active  poison,  the  two  ingredients  were 
mixed  in  the  same  proportion  and  boiled  hard  for  half  an  hour.  The  boiling,  to 
superficial  appearanoee,  made  no  difference  in  the  wash.    The  stock  solution  was 
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diluted  K)  afi  to  have  Um  axBenioal  odnstitneiit  prt  sent  in  the  proportiQii  of  one  pound 
to  12,  14.  and  16  gaJlooa  of  wftter.  Each  proportion  waa  applied  to  two  headfof 
cattle,  July  6.  The  weather  waa  cold,  windj,  and  the  akj  oyeroast  pait  of  the 
day.  Similar  weather  prevailed  the  day  before  when  the  uncooked  waah  waa 
emploTed.  The  effect  a  were  uneren  and  leaa  than  one-half  the  ticka  deatroyed  by 
even  tne  atrongeat  aplntion.  The  Bolphur  eyidently  did  not  add  to  the  value  of  the 
waah  aa  a  tick Idller. 

Lime  and  Sulphur. — Tested  Juno  3rd.  JAm^  and  aulphur  haa  had  many  publiflhcd: 
recommendationa  aa  a  tick  deatroyer,  but  aeveral  farmera  had  told  me  it  waa  quite 
uaelea-*.  Mr.  Boberta  had  no  faith  in  it  whateyer,  ao  we  only  made  a  amall  teat  by 
apra^ing  three  cowa.  £qual  parte  of  aulphur  and  lime  were  boiled  together  aa  in 
making  sheep  dip,  and  water  added  at  Ihe  rate  of  one  gallon  to  a  pound  of  sulphur. 
The  hmd-quartera  of  one  cow,  doaely  btaet  with  ahnoat  distended  blue  tiokti,  waa 
thoroughly  sprayed  with  the  fuU  strength,  and  the  hind -quarters  of  the  two  others 
with  half  strength.  The  sulphur  showed  on  the  hair  for  ae?eral  daya  but  I  waa 
unttble  to  detect  any  effect  on  the  ticlu.  The  calf  of  one  cow  refuacd  her  suck  the 
night  after  the  spraying  and  was  reluctant  to  take  hold  the  fcllowing  morning, 
nearly  twenty-four  hours  after  the  application  of  the  wash. 

Soda  and  Sulphur. — I  wrote  Mr.  Wm.  Boe,  of  Graafl-Reinet,  about  the  apparent 
ineflicienoy  of  Lime  and  Sulphur,  and  he  suggested  that  soda  sulphide  might  act 
where  the  lime  sulplude  failed.  Accordingly  I  prepared  a  small  quantity  of  waah, 
using  the  three  ingredients  at  the  rate  of  four  pounds  of  sulphur  to  one  of  cauatio 
soda  and  two  gallous  of  water.  The  soda  combined  with  the  sulphur  paste  without 
heat  at  once,  but  to  obtain  higher  sulphides,  if  such  might  form,  the  waah  waa 
boiled  for  forty  minutes.  Two  cows  were  sprayed  with  the  wash  diluted  ■  with 
double  its  volume  of  cold  water  and  two  more  with  a  second  portion  diluted  with 
treble  itn  volume.  Qhis  brtught  the  ratio  of  the  sulphur  to  the  water  at  one 
pound  to  one  and  one-half  gallons,  and  one  pouLd  to  two  gallons,  rMpectively.  No 
effect  on  the  ticks  became  noticeable.  At  the  same  time,  a  dozen  distended  female* 
Bluee  were  plucked  from  another  cow  and  thoroughly  soused  in  the  stock  solution, 
a  dozen  more  at  half  strensth,  and  a  third  dozen  at  quarter  strength.  All  these 
ticks  while  still  moist  and  highly  scented  with  the  sulphide  were  put  a^ide  in  cloeed 
match  bozei9  Ten  days  later  they  were  examined  and  without  exception  all  were- 
as  healthy  looking  as  could  be.  They  were  kep&  longer,  and  as  many  began  to  lay 
eggs,  ihe  lot  was  mixed  with  my  stock  ticks. 

Sulphur,^  On  July  6th,  dry  sulphur  was  rubbed  into  the  hair  of  one  cow  where 
ticks  were  abundant,  but  it  had  no  noticeable  effect.  A  lotion  of  soft  grease  and 
sulphur  killed  the  ticks,  Bont  males  and  females  and  Blue  females,  smeared  with  it|; 
but  I  failed  to  check  the  test  by  using  grease  alone.  A^out  two  dozen  female  Bluea 
were  placed  in  a  tin  box  on  a  dessertspoonful  of  dry  sulphur.  The  box  was  tilted 
moutn  outward  and  left  in  the  sun  on  i*  window-sill.  On  the  second  day  the  odour 
of  sulphur  fumes  was  distinct.  The  ticks  were  all  aliye  but  very  restless*  wandering 
around  and  around  the  box;  this  may,  however,  have  been  due  to  the  excessive  light 
and  heat,  for  a  few  days  subHequently  the  box  was  kept  warm  on  the  brick  work 
about  the  creamery  boiler;  the  ticks  quieted  down  there  but  showed  no  effecta. 
atttibutable  to  tt  e  sulphur.  Then  a  perforated  tin  coyer  waa  provided  for  the  box 
and  the  sulphur  fired  by  dropping  in  a  small  live  wood  coal.  The  fumes  ascended 
through  the  holes  in  tho  coyer  and  therefore  must  have  been  strong  for  a  few 
minutes  about  the  ticks ;  nevertheless  tue  only  ticks  that  were  killed  were  those 
scorched  bv  the  coal  or  which  were  on  the  portion  of  the  sulphur  which  took  fire.. 
Two  days  later,  the  sulphur  was  fired  again  on  the  side  away  from  where  the  ticka 
were  congregated,  but  as  before  the  odours  failed  to  kill.  The  ticks  all  deposited 
their  eggs  in  the  sulphur  and  lived  to  die  natural  deaths.  These  testa  with  sulphur 
were  very  rough  }  et  were  sufficient  to  show  that  aulphur  haa  little  value,  if  any,  aa 
a  tick  deatroyer. 

Farajin  £muUum.^1}aB  waa  prepared  by  mywlf  after  the  Biley-Hubbard 
formula  and  waa  uaed  the  same  day  aa  made.  Several  oatUe  were  sprayed  including, 
one  which  I  stabled  as  soon  as  dry  for  my  tick  rearing  work.  I  took  particular- 
oare  to  get  this  one  well  wet  and  to  rub  in  the  mixture  afterwards  with  the  hand. 
The  wash  aa  uaed  lonaiated  of  one  part  cf  emulaion  to  one  of  water;  thiamade- 
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the  spray  oouist  of  one-thiid  pavaflin  (White  Boae  Kerosene).  Only  one-half  o£ 
the  Une  tioks  in  sight  were  destroyed  and  apparently  abont  the  same  proportion 
of  young  ticks  in  the  hair.  The  dead  onss  tnned  blacA:  and  became  hara.  I  had 
«q)ected  an  nnqnalified  snocess  and  can  assign  no  special  oanse  for  the  failure 
other  than  inefficacy  of  emulsified  oil  against  ticks.  We  did  not  duplicate  the 
ezperiment  since  in  our  sprayings  with  mechanically  mixed  oil  and  water  we  got 
good  results,  and  because  the  latter  method  of  applymg  oil  permits  of  the  reooferr 
of  the  drippings.  The  cow  stsbled  was  burned  by  the  emulsion  about  tiie  neck 
and  flavks  where  the  application  was  heavieHt.  Her  condition  made  her  so  irritable 
that  I  could  not  work  with  her. 

Tara^n^  j^Mi'tf. —Applied  May  25th  and  June  Ist.  150  test  White  Rose  Oil  was 
sprayed  over  the  re>irs  and  udders  of  two  cows  I  wanted  for  the  rearing  of  ticks. 
In  both  cased  the  ticks  were  all  deatroyei.  Slight  inflammation  was  produced  by 
the  oil  but  this  eoon  subsid'd  without  th<«  cattle  having  appeared  seasitive  to 
it ;  the  injury  did  not  appear  as  great  as  that  produced  by  we  emulsion. 

Fara0n  with  tcattr, — ^From  his  "Success*'  pump  and  odd  bits  of  metal,  Mr. 
Boberts  contrived  an  ingenious  device  for  supplying  a  mixed  oil  and  water  sprby ; 
the  ratio  of  one  to  the  other  was  controlled  by  a  ecrew-top  to  one  of  the  valves. 
Tliis  pump  we  used  in  all  our  oil  and  water  applications ;  the  delivery  wss  tested 
before  and  after  each  so  that  we  might  be  certain  of  the  proportion  of  oil  delivered. 
The  percentage  of  oil  now  to  be  noted  are  those  shown  by  the  measurement.  150 
test  oil  was  applied  in  percentages  as  follows :  5,  10,  15,  18,  22,  and  27.  AU 
these  sprayings  were  made  during  a  spell  of  bright,  clear  days,  June  19,  20, 
and  21.  From  two  to  seven  cattle  were  sprayed  with  each  of  the  percentages 
given  end  all  were  well  wet.  Garo  was  taken  to  select  cattle  bearing  female  Bonis. 
The  five  per  cent,  killed  few  ticks  ;  ten  did  much  better  but  a  few  survivors  were 
found ;  fifteen  and  all  the  percentages  above  were  entirely  successful  with  almost 
every  beast.  Two  or  three  cattle  t^t  were  sprayed  with  27  per  cent,  showed 
indications  of  burning  but  the  injury  was  veiy  slight.  The  ticks  died  almost  at 
once  and  by  the  following  day  were  hard  and  shrivelled. 

Teste  to  determine  the  comparative  efficacy  of  fine,  light  spraying  and  forceful 
spraying  proved  the  greater  value  of  the  latter.  Wetting  the  bair  only  was  funnd 
to  leave  a  large  proportion  of  the  ticks  unharmed.  A  finely  broken  spray 
delivered  with  sufficient  force  to  reach  to  the  skin  was  deemed  the  best  for  the 
purpose.  Vermorel  (cyclone)  and  Bordeaux  (stop-cock)  noszles  were  both  used. 
and  it  was  hard  to  decide  which  answered  best.  The  ideal  form  of  spray  eeemed 
to  us  to  be  one  that  would  strike  evenly  over  a  circular  area.  The  cvolone  nozzles 
deliver  the  liquid  in  a  hollow  cone  and  the  stop-cock  in  a  tringle  or  nn  so  neither 
is  ju«t  the  thhig.  As  they  come  from  the  makers,  the  Bordeaux  seemed  to  answer 
the  better  though  more  wasteful ;  but  by  altering  the  cap  of  the  Vermorel  so  that 
the  spray  did  not  spread  more  than  thlry  degrees  we  became  the  more  satisfied 
with  it. 

1 10  Tnt  Oil  ApplUd  July  \Aih, — A  series  of  tests  with  this  cheaper  oil  was  made 
to  determine  its  comparative  worth.  Such  a  test  had  been  planned  before  leaving 
Gape  Town,  my  intention  having  been  to  cOQduct  it  with  the  co-operation  of  Dr. 
Dixon ;  but  through  a  misunderstanding  the  department  sent  us  tne  higher  grade 
of  oil.  Subsequently  I  was  able  to  obtain  the  low  grade  in  Port  Elizabeth  and, 
time  being  short,  I  had  it  sent  to  Gottesbrook.  Mr.  Boberts  alone  attended  to  the 
first  series  of  tests,  I  being  away  when  the  oil  arrived.  His  mixtures  showed 
by  the  settling  glass,  respeotivelr,  7,  13,  15,  18,  22  and  27  per  cent  of  oiL  Six 
oatUe  were  sprsTed  with  each.  The  results  were  uniformly  successful  with  all  but 
the  first,  that  of  seven  per  cent.  Fair,  cool  weather  prevailed,  and  no  apparent 
injury  was  done  the  skin  of  the  animals. 

On  July  1 7th,  1  aoraiu  tried  the  cheap  oil.  using  12,  15  and 20  percent.,  and 
applying  each  strength  to  three  head  of  cattle.  The  clouds  hung  low  and  rain 
began  to  fall  before  I  had  completed  the  spraying.  The  results,  however,  confirmed 
the  previous  work,  all  the  proportions  answering  for  the  purpose.  Our  work 
showed  that  the  more  ^e  percentage  ef  cil  was  reduced,  the  more  was  it  necessaty 
in  spraying  to  thorauchfp  wet  the  parts  sprayed :  for  instance,  althotigh  ten  per 
cent  mav  ht  matU  to  kiU  aU  the  tioks.  the  ohacnes  for  some  eeoaixing  through  imper- 
fect work  is  much  greater  than  when  fifteen  per  cent,  is  used.    Mr.  Koberts,  I 
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maj  mentioo,  was  lo  pleaaed  with  tbe  saooeas  of  oil  and  wa^er  sprayiiiflr,  that  he 
has  built  a  oement-bottomed  raoe  and  now  regularly  tpnjB  hia  hand.  Se  sets  his 
pump  gauge  at  17}  per  oent. 

OtKer  SuhMioneu,^A  imall-soale  test  of  an  oilybye-produot  from  Port  ISizabeth, 
reoeived  from  Mr.  Wm.  Roe»  of  Oraaff-Eteinet  was  made,  and  gave  indications  of 
efflden^.  The  substance  was  almost  ss  thick  as  soft  soap,  howeyer,  and  at  the 
value  Mr.  Boe  mentioned  for  it,  it  could  not  possibly  compete  with  parafBA. 
Stockholm  tar  and  paraffin,  each  ten  per  oent.  in  eighty  of  water,  acted  well  on  the 
ticks  and  did  not  oum  ;  |Mrt  of  one  cow  only  was  sprayed.  We  foimd  ditficulty 
in  mixing  the  tar  with  the  oil  and  henoe  did  not  follow  up  the  test-  A  mixture 
hajf  as  tstiong  again  burned  the  skin  slightly  on  two  cows.  Stockholm  tar  and 
oaiistio  soda  in  various  proportions  with  oold  water  were  tried,  but  certain  oon-> 
stituents  of  the  tar  remsmed  insoluble  and  dogged  the  nozzle  and  pump  strainer. 
The  mixtures  kUled  in  all  the  percentages  employed,  but  later  we  found  that  oil 
alone  in  the  same  ratio  to  the  oombiiied  amounts  of  tar  and  water  gave  equally 
good  results. 

FURTHER  TICK  DESTRUCTION  EXPERIMBNTS.— MARCH,  1900. 

ArteniCf  Soluble f  tpiih  Soap.  —The  experiments  with  soluble  arsenic  were  promf^ted 
by  the  success  with  arsenical  preparations  on  the  former  occasion  of  experimenting. 
Soap  was  added  to  better  the  *'  wetting*'  properties  of  the  wash.  We  were  further 
impelled  to  make  the  trials  by  the  publioUaon  oi  the  reputed  success  of  a  similar 
wash  in  Queensland.  Our  wash  dosely  resembled  '' Archer's  IMp/'  noted  in  the 
Kovember  number  of  the  Qaeendand  Agricultural  Journal;  Mr.  Roberts  had 
tried  a  wash  made  according  to  the  formula  given  and  had  found  it  to  be 
promising  though  not  a  complete  success.    Our  wa^h  was  composed  as  follows : — 

Powdered  Wnite  Arsenic,  8  ounces;  Caustic  Soda,  98  per  cent.,  2  ounces^; 
Bsr  Soap,  8  onnc:s ;  with  water  to  mix. 

The  arsenic  and  soda  were  mixed  together  in  a  small  quantity  of  water  until 
they  united  in  chemical  combination,  which  they  quickly  did  with  evolution  of 
heat ;  the  resulting  compound  renuiined  in  solution  and  was  added  to  a  bulk  of 
water  in  which  the  soap  had  been  dissolved.  The  wash  was  spraved  on  to  the 
cattle  and  found  to  wet  well  and  lather  freely.  As  it  was  an  entirdy  soluble  wash 
its  application  was  easv. 

Diluted  to  four  gaUons,  if  was  applied  to  the' ventral  and  posterior  portion  of 
three  cows.  Bont,  blue,  and  red  ticks  were  present  in  numbers  and  all  were 
destroyed.  The  effects  on  the  ticks  was  noted  on  the  following  and  the  second  day 
after  ^e  application.  The  teats  of  two  of  the  cows  were  noticed  to  be  sore  on 
the  following  day,  and  on  the  second,  the  teats  of  aU  three  were  found  to  be 
inflamed,  rwoUen  and  discoloured.  The  substance  h»d  evidently  done  injuiy 
wherever  tbe  skin  had  been  broken  and  the  teats  had  been  comewhat  chapped. 
On  the  fifth  day  after  spr  «ying  all  three  cows  were  found  to  be  suffering  sevtndy. 
Theur  limbs  wore  stiff  and  swollen  and  tbey  were  unable  to  lift  their  tails. 

Diluted  to  six  gallons,  the  wath  was  similarly  applied  to  three  other  cows.  Large 
numbers  of  the  same  kixiids  of  ticks  were  present  and  the  destructive  effects  on  these 
was  complete,  all  induding  such  Blues  as  were  about  to  moult  being  killed.  The 
teats  of  all  three  cows  weie  similarly  injured,  however,  and  a  cut  in  the  udder  of 
one  made  hard  and  apparentlv  v*ry  sore.  On  the  fifth  day  two  of  the  cows 
appeared  somewhat  stiff,  but  all  were  able  to  get  about  and  feed  as  usnaL 

Diluted  to  eight  gallons,  it  was  applied  to  two  cows.  At  this  strength  it  was 
aLio  fatal  to  the  ticks,  induding  those  Blues  about  to  moult.  No  injurious  action 
o  >  the  oows  was  noticeable  up  to  the  fifth  day  other  than  a  slight  blackening  about 
cbaps  on  two  of  the  teats  of  one. 

All  the  iujgredients  used  in  making  this  wash  are  die  ftp.  A  wash  of  the  strength 
of  the  last  used  could  be  prepared  at  a  small  traction  of  the  cost  of  an  effident  oil 
spray,  und  would  have  the  additional  advantage  of  wetting  better  and  of  being 
applicable  with  a  simple  form  of  pump.  Providiog  no  cheap,  soluble,  non- 
poisonous  wash  is  discovered,  it  might  be  wdl  to  oonduot  a  series  of  experiments 
with  soluble  arsenic  and  soap  to  determine  (1)  the  best  strength  to  use,  and  (2;  the 
-action  on  the  animal  when  the  applications  are  made  over  an  extended  pwiod, 
say  one  year,  the  intervals  between  the  sprayings  bdng   as  long  as  possible 
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without  pennitting  the  dropping  of  mature  ticks.  Mr.  Roberte  hae  the  facilities, 
'for  such  an  experiment  bat  naturallj  hesitates  to  risk  his  cattle  and  to  inoor  th& 
expeose. 

I  may  also  mention  that  Mr.  Boberte,  daring  January,  made  acTeral  trials  frith 
•olable  araeniOf  and  that  from  hie  results  it  would  appear  that  the  addition  of  soap 
greatly  increases  ihe  efficiency,  probably  whoUy  hy  bettering  the  wetting  capacity. 
He  reported  Archer's  Dip  at  doable  strength  to  be  fatal  to  half  of  the  ticks.  The 
formula  for  this  is  1|  lbs.  arsenic,  3  lbs.  soda,  3  Iba.  soap,  per  100  gallons  of 
water.  Boberts's  wash,  therefore,  contained  white  arsenic  at  the  rate  of  1^  lbs. 
to  50  gallons.  The  "  soda  "  intended  in  the  formula  was  presumed  to  be  washing 
soda. 

MoDOUGALL'S  SHEEP  DIP,  COLD  WATER  QUALITr. 

This  substance  was  tried  because  of  the  reputed  success  which  seyeral  persons 
have  reported.    It  mixed  well  with  the  water  and  had  excellent  wetting  capacity. 

One  part  dip  to  ten  of  water  was  thoroughly  applied  to  the  udder  and  posterior 
of  one  beast ;  only  one,  as  we  were  afraid  of  damaging  the  skin  The  majority  of 
the  adult  female  ticks  escaped,  but  the  application  "was  fatal  to  somewhat  over  half 
of  the  Bont  males.  The  immature  Blues  on  the  udder  were  little  affected,  but 
fully  three-quarters  of  ihose  behind  (where  the  hair  is  longer)  were  found  to  have 
succumbed.    The  skin  was  slightly  inflamed  in  places. 

One  part  dip  to  twenty  of  water  was  thoroughly  applied  to  the  under  and 
rear  parts  of  itaee  cows.  Very  few  of  the  ticks  were  destn^ed,  not  over  one-sixth 
in  all ;  the  dead  were  principally  immature  Blues,  and  males  of  the  several  species 
present.  Two  of  the  avimals  were  somewhat  burned.  In  explanation  of  the 
animal  sprayed  with  the  stronger  mixture  not  beieg  more  severely  burned  than 
thoee  sprayed  with  this  half  strength,  Mr.  Roberte  explained  that  the  first  animal 
was  one  of  a  few  which  he  had  observed  to  escape  burning  when  he  had  sprayed 
with  strong  mixtures  on  previous  occasions. 

One  part  dip  to  thirty  of  water  was  thoroughly  applied  similarly  to  three 
animals.  A  few  adult  males  and  some  immature  JSlues  were  destroyed,  but  only  a 
Tery  small  proportion  of  the  whole  ;  the  adult  females  all  escaped.  One  cow  was 
burned  and  that  almost  as  much  as  the  animals  sprayed  wiui  the  one  part  in 
twenty. 

CHAS.  P.  L0UN8BURT. 


APPENDIX  B.— NuBSBBY  Inspection  and  Qoarantinb  Bill. 
Draft  supported  by  Boards  of  Horticulture. 

BILL 

TO 

Clieck  the  Dissemination  of  Insect  Pests  or  Plant  Diseases  from  Nurseries 
of  Plants  and  Trees. 

Preamble. — Be  it  enacted  by  the  Gk>veraor  of  the  Cape  of  Good  Hope,  with  the 
advice  and  consent  of  the  Legislative  Council  and  House  of  Assembly  thereof,  aa 
follows  :  — 

1.  Repeal  of  Mepuffnant  Laws. — So  much  of  any  law  as  may  be  repugfnant  to  or 
inconsistent  with  ihe  provisions  of  this  Act  is  hereby  repealed. 

2.  Interpretation  Clame.—lPor  the  purposes  of  this  Act  the  following  terms  within 
inverted  commas  shall,  if  not  inconsistent  with  the  context  and  subject  matter, 
have  the  meanings  hereby  respectively  asragpied  to  them ;  that  is  to  say : — 

'*  Nursery  '*  shall  mean  any  land  or  premises  whereon  are  grown  or  cultivated 
•ny  fr:  it  or  other  trees,  perennial  shrubs  or  plants  intended  for  sale  or  distribution 
.lor  the  p,urpose  of  beiog  grown  elsewhere. 

**  insect  Pest"  shall  signify  any  insect  which  the  Governor  may  from  time  to 
tune  by  proclamation  .declare  to  be  an  insect  pest  within  the  meaning  of  this  Act. 
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"  Plant  Biseise  '*  shall  mean  any  fnngoid  or  other  diaeaae  which  the  GoTem<»r 
may  from  time  to  time  by  proclamation  declare  to  be  a  plant  disease  within  the 
meaning  of  thla  Act. 

3.  ^Reffutratum  of  Xuraeries. — Every  nnrsery  shall  be  registered  by  the  owner  or 
occupier  thereof,  at  the  office  of  the  Besident  Magistrate  or  Assistant  Resident 
Magistmte  of  the  district  wherein  sach  nnrsery  is  located,  on  or  before  the  16th  of 
January  in  each  year;  and  a  general  registration  fee  of  £1  per  annum  shall  be 
paid  by  the  owner  or  occupier  in  respect  of  any  nurseries  owned  or  occupied  by  him 
in  such  district. 

4.  lHsveeti6H  of  Nurterie*. — Every  nursery  shall  be  inspected  at  least  twicA  a  year 
by  an  officer  appointed  for  the  purpose  by  the  Minister ;  but,  unless  deemed  abso- 
lutely ne<  es^aiy  by  the  Minister,  no  inspection  shall  be  male  during  such  period 
between  1st  of  May  and  1st  of  October,  as  shall  be  fixed  for  the  different  areas  by 
proclamation  by  the  Grovemor. 

5.  Dtity  of  JfMjM<;/ir.— It  shall  be  the  duty  of  the  iospecting  officer  to  declare 
under  quarantine  such  part  of  any  nursery  as  lies  within  eight  (8)  yards  of  any 
tree  or  plant  which  he  nods  infested  with  any  insect  pest  or  plant  disease,  or  within 
twelve  (12)  yards  if  such  infe«ted  tree  or  plant  is  over  ten  (10)  feet  in  height ;  aud 
such  area  shall  be  held  and  deemed  to  be  iinder  quarantine  accordingly. 

6.  QMa'ttntifef  Continuation  of, — A  quarantiiie  proclaimed  under  the  preceding 
section  sball  remain  in  force  until  the  inspecting  office  shall  at  a  subscquen 
regular  inspection,  or  at  an  authorized  examination  as  provided  for  in  section 
7  hereof,  find  the  trees  or  plants  within  such  quarautined  area  free  from 
insect  peist  or  plant  disease,  and  shall  have  given  his  written  oertifioate  to  that 
effect  to  the  owner  or  occupier  of  the  nursery  effected ;  and  durinar  such  period  of 
quarantine  it  shall  not  be  lawful  for  any  person  to  remove  or  cause  to  be  removed 
any  nuivery  stock  or  any  plant  or  any  portion  thereof  from  the  quarantined  area. 

7.  Authorized  ExamimUion, — Any  owner  or  occupier  of  a  nursery  having  his 
nursery  or  any  part  thereof  thus  placed  under  qu<ir«ntine,  may,  up  jn  application  to 
the  Mmister,  have  his  nursery  examined  free  of  charge  prior  to  the  next  regular 
inspection,  to  determine  whether  or  not  he  has  been  successful  in  eradicating  the 
insect  pest  or  plant  disease,  but  such  owner  or  occupier  must  certify  that  a  period 
of  six  weeks  has  elapsed  since  the  last  application  of  the  remedy.  If  additional 
examinations  are  desired,  they  will  be  made  under  the  same  conditions,  but  at  tbe 
expense  of  the  owner  or  occupier  ;  and  any  person  who  shall  give  a  false  certificate 
under  tbi:*  section  shall  be  deemed  to  be  guilty  of  a  contravention  of  this  Act. 

8.  Destruction  of  Fianta,  ^«.— Nothing  in  the  foregoing  sections  shall  prevent 
any  inspecting  officer  from  ordering  and  causing  to  be  cariied  into  effect  the 
immediate  destruction  of  any  plants  or  trees  in  any  nnrsery  which  be  finds  infested 
by  any  insect  specially  dangerous,  or  other  animal  pest,  cr  by  any  plant  disease, 
whether  the  same  has  been  proclaimed  or  not  proclaimed  as  such  under  section  2 
of  this  Act,  should  he  deem  such  action  advisable ;  provided,  however,  that  any 
dispute  as  to  the  justification  of  such  a  measure  shall  be  r^fened  for  decision  to  a 
committee  composed  of  three  membeis,  one  of  whom  shall  be  appoiuted  by  the 
Secrttary  for  Agriculture,  one  by  the  Horticultural  Board,  and  one  by  the  local 
Fruit  G'  owers'  AsHOciation,  or  should  no  such  society  exist  in  the  district,  by  the 
local  Agricultural  Society,  or  in  default  of  such  Ag^cultural  Society  by  the  Horti- 
cultural Board.  Neither  the  inspecting  officer  nor  the  owner  or  occupier  concerned 
shall  be  eligible  for  appointment  on  the  said  committee.  The  decision  of  the  com- 
mittee muAt  be  g^ven  within  three  weekx,  and  ^hall  be  final;  and  until  such 
decision  ha<)  been  obtained  th«  infested  portion  or  portions  of  the  nursenr  shall  be 
declared  and  held  to  be  under  quarantine  as  provided  for  in  Section  5  of  this  Act. 

9.  Entry  up  n  Landt. — It  shall  be  lawful  for  any  officer  duly  appointed  thereto  by 
the  Minister,  to  enter  upon  any  land,  aud  to  do  thertou  such  acts,  matters  and 

•  things  as  are  necessary  or  reasonably  required  for  carrying  out  the  provis^ns  of 
this  Act  and  any  person  obstructing,  resisting  or  interfering  with  any  such  officer 
in  the  lawful  execution  of  his  duty,  bhall  be  deemed  to  be  giulty  of  a  contraventUm. 

>of  this  Act. 

10  Rulft  and  Rtjutatxma.—li  shall  be  lawful  for  the  Qovernor  by  proclamatiaii 
to  make,  alter  or  revoke  such  rules  and  regulations  for  the  purpose  of  carrying  out 
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the  provisions  of  this  Act  aa  may  from  time  to  time  be  deemed  expedieat,  and 
impoee  penaMes  for  the  coutraventioa  thereof  not  exceeding  a  fine 

11.  Penalty  Clatue, — ^Any  person  oontraveninff  any  of  the  proviaions  of  this  Aot, 
or  of  any  rule  or  rrgulatioa  duly  made  and  puUished  thereunder,  shall  be  liable  to 
the  particular  penalty  on  that  behalf  prescribed,  or  if  no  particular  penalty  be 
prescribed,  then  to  a  penalty  not  exceedmg 

12.  Short  Title, — This  Act  may  be  cited  as  *'The  Nurseries  Inspection  and 
Quarantine  Act.  1897.*' 


APPKKDIX  0. 
BILL 

TO 

Prevent  the  Spread  of  Plant  Pests  and  Diseases. 


Drawn  up  &y  the  Board  of  SortieHUurefor  the  Wettem  Dittriete,  and  printed  for  dietri^ 
biUion  omTng  Fruit  i^rowere*  Aeeodationa  for  their  obeervatione  and  euggeetiona. 


BE  it  enacted  by  the  Gk>yemor  of  the  Gape  of  Qood  Hope,  with  the  advice  and 
consent  of  the  Legislative  Oouncdl  and  House  of  Assembly   thereof,    aa 
follows  : — 

1.  So  much  of  any  latr  as  may  be  repugnant  to  or  inconaiBtent  with  the  provisiona 
of  this  Act  is  hereby  repealed. 

2.  For  the  purposes  of  this  Act  the  tenns  '*  plant  pest "  and  <<  |dant  disease" 
ahall  signify  any  pest  or  diseaae  injurioun  ti  cultivated  plants  which,  upon  the 
recommendation  of  the  Horticultural  Gommission  hereinafter  referred  to.  shall  bv- 
Proclamation  in  the  (^atette  be  declared  as  such  in  the  district  or  ward  for  which 
aucb  Horticultural  Gommission  has  been  appointed. 

8.  The  provisions  of  this  Act  shall  be  in  force  in  such  districts,  or  wards  of  a 
district,  aa  the  Governor  may  by  Proclamation  in  the  Oatette  prescribe,  except 
aeotions  8  and  12,  which  will  be  in  force  throughout  the  Golony :  provided  that  no 
suoh  Proclamation  shall  isnie  in  ze6|)eot  of  any  district  or  ward,  except  upon  the 
leoommendation  duly  made  in  writmg  of  the  local  fruit  growers*  association  or 
agriculturalassociationinsuohdistrict  or  ward:  and  provided  further  that  it  shall 
be  lawful  for  the  Governor,  upon  a  like  recommendation,  to  revoke  any  Proclamation 
issued  in  respect  of  any  district  or  ward,  and  thereupon  the  provisions  of  this  Act 
shall  no  longer  be  in  foKO  in  such  district  or  waid. 

4.  Upon  the  provisions  of  this  Act  being  put  into  force  in  any  diatrict  or  ward,  a 
Horticultural  Gommission  shall  be  appomted  by  the  Minister  for  Agriculture, 
eonsiating  of  three  parsona,  being  bonaj^U  fruit-growers,  one  person  to  be  selected 
by  the  Resident  Magistrate  of  the  district,  and  two  persons  to  be  selected  by  the 
local  fruit-gronrers'  association  or  agricultural  association.  Should  such  association 
be  represented  on  the  Board  of  Horticulture,  then  one  of  the  persons  to  be  selected 
by  such  as-ociation  shall  be  one  of  the  members  representing  such  association  upon 
tha  Board  of  Horticulture.  The  Bortioultural  Gommission  shall  be  appointed 
biennially,  the  retiring  members  to  be  eligible  for  re-election. 

6.  Sudl  Horticultural  Gommission  shall,  as  soon  as  may  be  after  being  so  appointed 
take  steps  to  appoint  an  inspector  or  inspectors,  subject  to  the  approval  of  tha 
Government,  whose  duty  it  shall  be  to  ascertain  and  verify  the  existence  of  any 
plant  pest  or  disease  in  the  district  or  ward  for  which  such  Gommission  has  been 
appointed. 

6.  Whenever  it  shall  be  proved  to  the  satisfaction  of  such  Gommission  that 
any  pro  laimed  pest  or  disease  exbts  on  any  trse  or  plant  on  any  property  or 
place  within  suon  district  or  ward,  and  they  shall  be  of  opinion  thtt  such  pe^t  or 
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<Ii  ea<>e  threatens  or  is  likily  to  spn  ad  and  be  injurious  to  other  trees  and  plants. 
It  shall  be  the  daty  of  each  Ck>miBis8ion  to  give  rotice  to  the  owner  or  occnpier  of 
t»nch  property  or  place  to  take  snch  steps  as  the  Commission  may  presoruM  for 
dealing  with  snoh  pest  or  disease,  within  a  giren  piriod  to  be  fixed  by  the 
Gommifsion  :  and  in  defknit  of  any  snch  cwner  or  ooonpier  taldr  r  snch  steps  for 
dealing  with  the  said  pest  or  disesse  within  the  period  pTescnbed,  it  shall  be 
lawltd  for  th^  Commission  to  take  all  necessary  Ft^ps  nnd  to  deal  wiUi  «'neh  pf^st 
or  disease:  the  cost  attending  the  steps  taken  by  snch  Commission  shall  in  the 
first  instance  be  paid  ont  of  the  |/ablio  rerenue,  and  shall  be  recovered  from  such 
owner  or  occur ier  in  any  court  of  competent  jurisdiction. 

7.  Notwithstanding  we  provisions  of  the  preceding  sertion  set  forth,  it  shaU  be 
lawful  for  the  owner  or  occupier  of  the  place  or  prof  eriy  on  which  the  p«st  or 
diHease  exists,  before  the  Commission  oouimences  to  take  »teps  for  destruction  or 
disinfection,  but  not  otherwise,  to  rotify  to  the  Commission  his  intention  to 
appeal  direct  to  the  Minister  ag^ainst  the  decision  of  the  Commission,  and  to 
appeal  accordingly :  and  upon  receipt  of  his  notification  the  Conunission  shall 
abstain  from  taking  any  further  acuon  until  their  recommendations  h«ve  been 
approved,  modifi^'d  or  disallowed  by  the  Moister,  and  the  decision  of  the  Minister 
in  the  case  shall  be  accepted  as  final :  pr.'vided  that  if  the  owner  or  oooupier  does 
not  file  his  appeal  within  one  week  from  the  date  of  his  notification  1o  the 
(/onmiission,  it  shall  be  lawful  for  the  Commission  to  proceed  with  the  eradica- 
tion and  cnre  ss  if  such  notification  had  i  ot  been  made. 

8.  Notwithstanding  anything  contained  in  the  prEcediog  oeotions,  it  shall  be 
lawful  for  the  Minister,  wbeneve*  he  has  reason  to  believe  that  any  specially 
dangerous  plant  pest  or  disease  exists  in  any  district,  whether  or  not  such  pest  or 
disease  has  been  proda^n  ed  un<!er  Clause  2,  to  inspect  cr  direct  the  inspection 
of  any  property  or  place  in  xi-hich  the  pest  or  disease  is  alleged  to  exist  and  to 
take  such  steps  as  he  may  deem  necessary  for  the  suppressivin  of  such  pest  or 
dutease. 

9.  It  shall  be  lawful  for  any  such  Commission  or  any  person  duly  authorised 
by  such  Commission  to  enter  upon  any  lands  and  to  do  thereon  such  »ctB,  matters 
and  things  as  are  neoessary  or  reasonably  required  for  carrying  out  the  provisions 
of  this  Act. 

10.  It  shall  be  lawful  for  such  Horticultural  Commission  to  frame  such  regula- 
tions under  this  Act  as  it  may  be  necessary  to  make  from  time  to  time,  such 
regulations  to  be  bubmitted  to  the  Qovemcr  for  approval,  and  to  come  into  force 
on  promulgation  in  the  Gor^mnunt  OazstU. 

11.  Every  person  contravening  any  of  the  provisions  of  this  Act  or  any  Procla- 
mation issued  thereunder,  or  any  regulation  made  by  the  Qovemor  thereimder, 
shall  be  liable  to  the  pena'ty  specially  prescribed  for  such  contravention,  and 
where  no  sueh  penalty  has  been  specially  prescribed  to  a  fine  not  exceeding  £ 

12.  From  ana  after  the  dt^te  of  the  promulga^on  of  this  Act.  it  shall  not  be 
lawful  for  any  person  to  sell  or  cause  to  be  sold  on  any  public  market  in  the 
Colooy  or  to  transport  or  cause  to  be  transported  by  any  public  conveyance  any 
fruit  infested  with  CodHnff  moth  or  Uving  scale.  Any  penon  contravening  or 
otustng  to  bA  contraveDol  the  provisions  of  this  section  thall  be  liable  upn 
conviction  to  a  fine  Lot  exceeding  £ 

13.  This  Act  may  be  cited  as  •<  The  Plant  Pest  and  Diseases  Act,  1900." 


APPENDIX  D.— Import  Requiations. 
Draft  of  Schedule  recommended  by  Board  of  Horticulture,  April,  1900. 
1 .  The  importation  of  tbe  following  articles  is  hereby  prohibited : — 

(a)  Grape  vines  or  any  portion  or  fruit  of  any  grape  vine,  \iith  the 
exception  of  vines  or  portions  thereof  iio ported  by  the  GoverLment  under  such 
precautionary  measures  as  it  may  deem  necesf^ary. 

{b)  Ct  If ee  plants  or  any  portion  thereof,  wiih  the  exception  cf  8*»ed. 

[e)  Stone-fruit  trees  or  any  portion  thereof,  includinpf  seeds  that  were  grown 
or  produced  in  any  btate,  provmce  or  territoiy  of  the  Uuited  States  « i  America 
or  the  Dominion  of  Canada,  in  which  either  of  the  distaees  known  bh  Peach 
Yellows  or  Peach  Kosette  exists. 
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{d)  From  and  after  the  lat  March,  1901,  the  importatum  of  peach  stooks 
and  peach  stones  from  any  ooontry  whatsoever,  shall  also  be  prohibited. 

2.  The  importation  of  any  fruit  tree  or  portion  thereof,  with  the  exception  of 
fruit  and  seed,  seedling  stocks  for  budding  or  gpraftiDg  purposes,  and  bliffht-proof 
stocks  for  apples  excepted,  shall  be  permiited  onlj  under  the  following  conmtions : — 

(a)  A  special  permit  must,  previous  to  importation,  be  obtained  from  the 
Department  of  Ainioulture,  in  which  is  stated  fully  the  number  and  description 
of  trees  it  is  desired  to  introduce  and  from  what  locaHty  and  from  whom  thej 
are  to  be  procured. 

{b)  No  one  shall  be  allowed  to  import  moro  than  ten  trees  or  separate  parts 
of  trees  of  any  one  variety,  or  more  than  a  total  of  one  hundred  trees  or  parts 
of  trees  during  one  year. 

{e)  Importation  shall  be  restricted  to  varietieB  not  catalogued  by  and  pro- 
curable at  a  reanonable  rate  from  any  Colonial  nurseryman. 

{d)  In  the  case  of  rooted  trees,  such  articles  muBt  be  accompanied  by  a 
sworn  declaration  from  the  consignor  that  they  wero  carefully  examined  at  the 
time  of  packing,  and  found  entirely  free  from  boring  insects. 

(e)  In  the  case  of  stone-fruit  trees,  or  portions  of  seed  thereof,  such  artidee 
must  also  be  accompanied  by  a  sworn  declaration  from  the  consignor  that  they 
were  not  grown  nor  produced  from  seed  grown  nor  packed  in  any  state, 
province  or  territory  of  the  United  States  of  America  or  Dominion  of  Canada, 
m  which  either  Peach  Yellows  or  Peach  Bosette  exists. 

3.  AU  trees  and  plants  and  portions  thereof,  such  as  outdngs,  roots,  tubers  and 
bulbs,  and  fruit  of  all  kinds,  and  their  packages,  cases,  pots  or  other  coverings, 
shall,  before  being  mtroduced  into  this  Colony,  undergo  an  examination  by  an 
officer  appointed  for  that  purpose,  to  determine  as  far  as  possible  whether  or  not 
insects  or  plant  diseases  are  present ;  and  it  shall  be  the  duty  of  the  oonsignee,  or 
hin  duly  appointed  agent,  to  open  the  coverings  and  to  afford  every  facility  to  the 
Examining  Officer  during  the  examination. 

4.  Should  any  of  the  articles  defined  in  the  preceding  clause  be  found  on  examina- 
tion to  be  infected  in  whole  or  in  part  with  any  insect  or  plant  disease  whose  intro- 
duction would  be  prejudicial  to  the  interests  of  the  Colony,  they  shall,  together  with 
their  covering  aad  packdnir  material,  be  cleansed  or  ditdnfected  by  the  consignee,  or 
at  his  expense,  in  the  manner  prescribed  hj,  and  to  the  satisfaction  of  the 
Examining  Officer ;  and,  if  not  so  cleansed  or  disinfected,  or  if  the  treatment  shall 
be  deemed  or  found  to  be  ineffectual  to  eradicate  the  insect  or  disease,  the  articles 
shall  be  destroyed  without  delay. 

6.  All- trees  and  portions  thereof,  together  with  their  coverings  and  packing 
material,  shall,  whether  or  not  any  insect  or  plant  disease  is  discovered  in  the 
examination  provided  for  in  olaose  3.  be  fumigated  at  the  expense  of  the  consignee 
in  the  manner  prescribed  by  and  to  the  satLnfaction  of  the  Examining  Officer. 

6.  On  the  aforesaid  Examining  Officer  being  satisfied  with  respect  to  a  consign- 
ment that  all  the  regulations  and  conditions  herein  set  forth  have  been  fullv  com- 
plied with,  he  fthaU  iaeue  a  certificate  to  that  effect  to  the  consignee ;  and,  before  the 
uMue  of  such  certificate,  the  landing  or  attempted  landing  of  such  consig^nment  shall 
constitute  a  violation  of  these  regulations. 

7.  Articles  subiect  to  examinatiou  under  these  reg^ations,  introduced  into  this 
Colony  by  post,  shall  be  intercepted  and  examined  by  an  officer  appointed  for  the 
purpose ;  and,  if  found  infested  with  any  noxious  insect  or  plAnt  disease,  shall  be 
desteoyed  or  cleansed  at  the  discretion  of  such  Examining  Officer,  and,  if  requiring 
fumigation,  shall  be  so  treated.  All  expenses  of  treatment  shall  be  borne  by  the 
addrnsee. 

8.  The  Qovemment  does  not  hold  itself  responsible  for  any  loss  or  damage  that 
may  result  from  the  destruction  of  articles  under  these  regulations,  or  from  any 
process  that  may  be  considered  necessary  to  cleanse  or  disinfect  the  artidee,  or  to 
discover  the  existence  or  otherwise  of  any  insect  or  plant  disease. 

9.  These  reflations  shall  not  apply  to  canned,  dried  or  otherwiie  preserved 
articles,  in  which  there  is  no  longer  any  plant  life. 
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Explanation  op  Plaie  I. 

Harpuis  Bosch  Scale,  Asteroleeanium  n.  sp. 

1 . — Infested  twig  of  Harpuis  Bosch,  Euryops  Unumimu»  Less,     a,  ir, 
male  scales.     Slightly  enlarged. 

2. — Adult  female  scale,  side  view.     Greatly  enlarged. 

3. — Adult  female  scale,  top  view.    Greatly  enlarged. 

4.— Twig  showing  scales  with  floss  removed.     Slightly  enlarged. 


PlkTt  I. 


CUmde  FulUr,  M. 


Explanation  of  Plate  II. 

Fowl  Midoe,  Simtdium  sp. 
1. — Adult.     Enlarged  and  natural  size. 

2. — LarvsD  attached  to  a  grass  root.     Natural  size. 

.').  —Piece  of  broken  china  with  eggs  and  pupao  attached.     Enlarged. 

4.— Twig  encrusted  with  cocoons.     Natural  size. 

5 » — Pupa .     Enlarged. 

6< — XtijTd.    (Greatly  enlarged. 

7.— Same,  nde  view. 


PLATE  II. 


Clauds  Fuller  J  del. 


Explanation  of  Plate  III. 


1 .  Blue  Tick,  Rhipicephdlm  decohratus^  Koch :  a,  engorged  lar?a ; 
h^  nymphB  in  variouB  degrees  of  engorgement  to  full  sise; 
Cy  females  in  various  degrees  of  engorgement  to  full  size ;  d, 
males,  full  size.    All  natural  size. 

2. — Ixodes  pilo8U8,  Koch  :  a,  engorged  nymphs  ;  h,  engorged  females ; 
Cy  engorged  females  from  beneath  showing  males  attached  ; 
df  male?,  full  size.    All  natural  size. 

3.— BoNT  Tick,  Amhlyomma  hehraum,  Koch.  Female  before  feeding. 
Enlarged  four  times. 


4. — BoNT  Tick,  Amhlyomma  helrattm,  Koch.     Male.     Enlarged  four 
times. 


Figs.  1  and  2  from  photograph  by  G.  S.  Bettison. 
Figs.  3  and  4  from  photograph  by  E.  J.  Wheler. 


PLATE  III. 
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Explanation  op  Plate  IV. 


1. — BoNT  Tick,  Amhfyomma  hehrautn,  Koch:  d,  engorged  larvfe;  b, 
engorged  nymphs;  c,  engorged  females;  d,  males.  Natural 
size. 

2. — Bed  Tick,  Rhipicephalus  evertsi,  Neumann  :  a,  engorged  larvse  ; 
hf  engorged  nymphs ;  c,  females. .  before  feeding ;  d,  same, 
engorged  ;  e^  males.     Natural  size. 

3. — Boi^ttLeg  Tick,  ffyahmma  agyplium^  Audouin  :  a,  male ;  h^  females, 
before  feeding ;  c,  same,  engorged.    Natural  size. 

4. —  Onithodoros  M/vignyi^  Audouin:  a,  nymphs;  3,  male;  r,  females, 
before  feeding ;  d^  same,  after  feeding.    Natural  size. 

5.— Fowl  Tick,  Argas  pern'cus,  Fischer:  a,  larva,  after  feeding;  5, 
first  nymph  stage,  after  feeding ;  c,  second  nymph  stage,  after 
feeding;  d^  male,  before  feeding;  e,  male,  after  feeding;  /, 
female,  before  feeding;  y,  females,  after  feeding.  Natural 
size. 

From  photograph  by  G.  S.  Bettison,  Capetown. 
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Blight,  American,  or  woolly  aphis    4 
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DaTidson,  Dr.,  of  Adelaide,  C.C 32 
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Dixon,  Veteriaary  Surgeon  24,  25,  30,  40 

Douglass,  A.  W 32 
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E. 
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Entomologist  of  Florida 37 

ofNatal    34 
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Europe,  ftickly  Pear  and  Fruit  Fly  in  South  of 36 

Euzyops  tenuisaimuii,  Harpuis  Bosch    38 
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Exhibition,  South  African 1 
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F. 

FarmATi*  Conference,  Ghrahamstown 1 

Congress,  Annual 1 

Fiodlaj  and  Co.,  Cape  Town ,      37 

Fish  netting  for  Hrds 36 

Florida,  Sptuerostilbe  oooophila  in 37 

State  Entomologist  of    37 

Fort  Beaufort,  thorn  trees  at  37 

Fowls  dying  from  ticks    33 

Fowl  ]£dge,  SimuUum  sp v Plate  II.,  38 

at  Wynberg 39 

Fowl  Tick,  Argas  persicus Plate  IV.,  4,  33 

Froat,  W.,  Thibet  Park,  Tarka8tad 38 

Fruit  Fly,  Ceratitia  capitata   4,  10,  35 
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netting  for 36 
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Froggatt,  W.  W 12 
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G. 
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GMbamstown 32 

Grape-Tines,  impoitation  prohibited 48 
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Harpnis  Boeoh,  E.  tenuissimus  . . . '. Plate  I.,  38 

natural  enemies 4 

Scale,  Asterolecanium  n.  Kp Plate  I.,  SS 
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Heatherion  Towers    32 
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Horticulture,  Board  of 36 
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Western  Province I,  4,  6,  10 
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Hydrocyanic  Acid  Gas. 9-17 
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Karroo,  complaints  from 19,  38 
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Cape  Town,  28th  March,  1901. 

The  Honoubable  the  Secretary  por  AGRicuLTaRE. 

Sir, — I  have  the  honour  to  present  herewith  my  report 
for  the  year  1900.  Your  especial  attention  is  earnestly 
requested  to  the  passages  under  the  heading  '' Insect 
Legislation,"  and  I  sincerely  hope  that  you  will  be  disposed 
to  exert  your  influence  in  securing  to  our  horticulturists 
the  much  needed  measures  therein  discussed.  It  is 
particularly  pressing  that  we  have  a  system  of  inspection 
for  nurseries'  of  plants  and  trees  and  prohibition  in  some 
form  on  the  sale  of  stock  infested  with  pernicious  insects. 

CHAS.  P.  LOUNSBURY,  B.Sc,  F.E.S., 

Government  Entomologist. 
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GENERAL   STATEMENT. 

The  plan  of  work  for  this  office  outlined  at  some  leni^th 
in  the  writer's  Annual  Report  for  1898  is  still  followed. 
In  addition  to  the  work  that  has  become  routine,  such  as 
attention  to  enquiries  concerning  insect  pests,  inspection  of 
plant  imports,  and  so  on,  one  or  more  special  lines  of 
investigation  have  been  kept  continually  in  progress  to 
ensure  there  being  some  material  accomplishment  at  the 
close  of  the  year  to  demonstrate  the  utility  of  the  sub- 
depaitment.  The  work  was  somewhat  broken  during  the 
period  to  be  covered  by  this  report  by  the  writer's  absence 
from  the  Colony  on  leave  from  May  to  November ;  but 
during  the  interval  the  regular  and  much  extra  work  was 
ably  conducted  by  the  newly-appointed  Assistant  Ento- 
mologist, Mr.  C.  W.  Mally.  Moreover,  whilst  the  writer 
was  visiting  the  United  States  he  devoted  considerable  time 
to  entomological  work,  in  part  at  the  request  of  the  Depart- 
ment, which  will  properly  find  a  place  of  mention.  As  in 
previous  years  the  genera^  report,  under  the  caption 
**  General  Statement,"  will  be  supplemented  by  an  ex- 
tended consideration  of  the  more  important  work  in  hand 
or  accomplished  during  the  year,  and  pertinent  remarks  on 
some  subjects,  as  horticultural  legislation,  bearing  broadly 
on  applied  entomology  for  the  benefit  of  our  agriculturists. 

[G.  18—1901.]  B 


TicJr-Heartwater  Invesftffattans. — The  preparation  for 
and  conduct  of  experimental  research  to  establish  the 
connection,  if  any,  between  tick  parasites  and  the  heart- 
water  disease  of  she^  and  goats  has  bad  attention 
throughout  the  year,  and  results  of  considerable  importance 
have  been  attained.  Besearch  in  the  particular  Une  was 
suggested  by  the  findings  of  Government  Veterinarian  Dixon 
m  regard  to  the  contraction  of  the  disease  on  the  veld 
independent  of  food  and  drink  (see  Agricultural  Journal^ 
June,  23,  1898),  by  the  popular  notion  amongst  fanners 
that  the  Bout  Tick  was  concerned  (for  instance,  see 
evidence  of  Mr.  J.  Webb  before  Cattle  Diseases  Commission, 
1876),  and  by  sundry  facts  that  came  under  the  writer's 
observation  whilst  elucidating  the  life  history  of  the  Bont 
Tick  at  Fort  Beaufort  in  lfe99.  Indications  that  the  Bont 
Tick  was  concerned  were  determined  in  a  minor  experiment 
reported  a  year  ago.  Now  it  is  a  pleasure  to  record  that 
a  carefully  conducted  experiment,  carried  out  in  the  first 
half  of  the  past  year,  has  demonstrated  conclusively  that 
tile  species  of  tick  in  question  {Amhlyomma  hebrceum 
Koch)  is  an  agent  in  the  transmission  of  the  disease.  More 
recent  work  shows  what  would  rationally  be  expected,  that 
the  attack  of  the  tick  is  normally  non-infective.  A  few 
only  are  needed  to  give  the  disease  when  these  come  from 
a  diseased  animal,  and  this  is  true  even  when  the  interval 
between  the  ticks  leaving  the  diseased  animal  and  gaining 
access  to  the  susceptible  one  is  of  six  or  eight  months' 
duration.  When  the  disease  becomes  manifest,  the  ticks 
that  conveyed  it  may  have  already  left,  which  fact  explains 
how  it  is  that  no  ticks  whatever  are  to  be  found  on  some 
affected  animals.  Other  officers  of  the  Government  have 
found  that  the  disease  may  be  communicated  by  blood 
inoculation ;  but  to  ensure  death  virulent  blood  to  the 
amount  of  three  or  more  cubic  centimeters  is  used — an 
amount  scores  of  times  in  excess  of  what  is  drawn  by  the 
number  of  ticks  necessary  to  carry  the  infection  simply 
incidental  to  their  bite.  In  a  recent  experiment  five 
nymphal  ticks  (Bont)  produced  a  fatal  case.  The  ticks 
must  infect  through  the  skin ;  whilst  blood  inoculation,  to 
be  uniformly  successful,  must  be  intravenous ;  even  ten  to 
fifteen    cubic    centimeters   of    virulent    blood   injected 


BubcutaneoQalyi  Mr.  Dixon  has  stated  to  the  writer,  is  not 
certain  to  produce  the  disease  in  oyer  three-fourths  of  the 
animals  inoculated.  Such  facts  as  these  appear  to  indicate 
that  the  disease  is  due  to  a  micro-K)rgani8m  in  the  blood 
which  is  taken  up  by  ticks  in  their  feeding  and  in  the  Boat 
Tick  at  least  then  undergoes  developmeDt  in  which  it 
becomes  immensely  intensified  in  virulence ;  in  other 
words,  it  appears  that  the  tick  is  an  intermediary  host  for 
the  disease  organism,  not  yet  discovered,  that  causes  the 
malady.  It  has  not  yet  been  shown  that  other  species  of 
ticks  may  not  convey  the  infection,  but  investigation  in 
this  direction  is  being  pursued.  The  main  experiment 
conducted  during  the  period  reported  upon  will  be  dis- 
cussed at  length  in  the  second  part  of  this  report,  but  it 
may  be  here  stated  that  everything  learned  to  date 
concerning  the  transmission  of  the  disease  is  hopefully 
indicative  that  the  complete  withholding  of  all  sheep  and 
goats  from  a  given  piece  of  veld  for  a  period  which  while 
still  of  uncertain  length  is  short  in  terms  of  seasons  will 
entirely  remove  the  infection  although  ticks  in  abundance 
remain.  The  fact  that  sheep  are  again  being  profitably 
farmed  on  some  stretches  of  previously  infected  veld  in  the 
vicinity  of  Grahamstown  lends  colour  to  the  view ;  and  to 
the  writer  there  seems  reason  to  hope  that  the  many 
hundreds  of  square  miles  of  territory  in  the  south-east 
of  the  Colony  now  considered  useless  for  small  stock  will 
again  be  lucrative  for  sheep  farming  and  that  thereby  the 
valuation  of  the  farms  will  gradually  advance  to  what  it 
was  before  heaitwater  become  a  factor  with  which  the 
occupiers  had  to  reckon.  In  some  sections  land  is  now 
considered  worth  only  one*half  of  what  it  was  formerly. 
Full  realisation  of  this  fascinating  hope  would  doubtless 
mean  drastic  enforcement  of  harsh  legislative  enactments, 
and  the  years  may  be  many  before  the  time  is  ripe  for 
such.  The  suggestion  may  be  premature,  but  the  sooner 
the  possibility  of  ridding  the  country  of  the  evil  is 
broached,  the  earlier  will  the  public  affected  come  to 
appreciate  the  facts  that  are  discovered  and  to  interest 
themselves  in  the  evidence  for  and  against  co-operative 
efforti  thus  smoothing  the  way  for  legislation.  Certainly 
no  harm  will  have  resulted  from  having  been  optimistic 
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should  some  fact  be  hereafter  brought  out  which  renders 
attempted  suppression  of  the  disease  in  the  manner 
intimated,  temporary  suspension  of  grazing  small  stock, 
appear  an  absurdity. 

An  experiment  to  determine  through  how  many  stages 
of  existence  capacity  to  infect  persists  in  the  Bout  Tick 
after  the  acquirement  of  the  infection  from  a  diseased 
animal  is  in  progress  at  the  time  of  writing ;  also  experi- 
ments to  ascertain  if  certain  common  species  of  ticks  other 
than  the  Bont  may  act  as  transmitters.  In  all  the 
experiments  kindly  encouragement  has  been  given  by  Dr. 
Hutcheon.  the  Colonial  Veterinary  Surgeon.  He  has  had 
post-mortem  examinations  made  of  all  the  animals  that  have 
succumbed  to  authoritatively  affirm  the  fact  that  death  was 
due  to  heartwater,  and  has  likewise  rendered  assistance  in 
all  the  blood  inoculations  that  have  been  required.  Mr.  L. 
J.  Boberts,  and  several  other  Eastern  Province  farmers 
have  rendered  much  appreciated  service  by  collecting  and 
forwarding  engorged  female  ticks  of  various  species  from 
which  larval  ticks  for  the  experiments  have  been  reared. 

Beneficial  Insects. — While  absent  on  leave  in  the 
United  States,  the  writer  was  requested  by  the  Depart- 
ment to  make  arrangements  for  the  introduction  of  such 
enemies  of  scale  and  other  insect  pests  at  the  Cape  as  he 
might  consider  desirable.  Acting  on  these  instructions 
several  consignments  of  ladybirds  were  despatched  from 
America  to  the  Colony  via  England.  In  all,  living 
material  of  seventeen  species  was  sent  between  July  and 
October ;  nine  species  were  feeders  on  aphis  and  eight  on 
one  or  more  kinds  of  scale.  The  insects  on  receipt  at  the 
Cape  were  taken  in  charge  by  the  Assistant  Entomologist. 
Mr.  Mally  took  great  interest  in  the  introductions  from 
the  first  and  has  spared  himself  neither  time  nor  trouble 
in  the  arduous  task  of  properly  caring  for  them.  As  was 
feared,  despite  his  best  endeavours,  most  of  the  species 
ha  73  been  lost.  However  he  has  contrived  to  keep  a 
number  breeding  and  among  these  is  the  most  valued 
species  of  all,  OryptokemuB  moniraueieri.  It  is  the  species 
that  is  said  to  have  proved  of  inestimable  value  when 
introduced  into  the  Hawaiian  Islands  seven  or  eight  years 


ago  (see  AgrictUtural  Journal^  May  I3th,  1897,)  to  subdue 
a  mealy  bag  pest.  Queensland  is  its  native  home.  At 
the  office  it  is  now  thriving  nioely  on  mealy  bugs  and 
allied  scale  insects.  Specimens  in  various  stages  have 
been  liberated  in  a  Constantia  vineyard  to  feed  on  the 
mealy  bug  of  the  grape,  and  before  long  strong  colonies 
will  be  stated  on  the  moaly  bug  of  the  pineapple  at 
Bathurst  in  the  eastern  part  of  the  Colony.  Both  of  the 
mealy  bugs  mentioned  threaten  to  become  serious  pests, 
and  hence  the  introduction  of  the  ladybird  is  timely.  A 
generation  of  the  ladybird  in  summer  takes  but  sir  or 
seven  weeks.  Both  beetle  and  larva  attack  the  scale 
voraciously.  The  beetle  is  about  the  size  of  our  common 
yellow  species ;  it  is  black  in  colour  with  orange-yellow 
spots  at  the  tip  of  the  wing  covers  and  on  the  prothorax. 

Further  details  of  the  introductions  will  be  given  else- 
where in  the  report.  For  assistance  in  procuring  the 
ladybirds  in  America,  the  writer  is  indebted  to  many 
friends,  but  especially  to  Professor  Alexander  Craw,  the 
State  Board  of  Horticulture  Quarantine  Officer  and 
Entomologist  of  California,  and  Professor  F.  M.  Webster, 
the  Entomologist  of  the  Ohio  State  Experiment  Station. 
Professor  Craw  shared  his  office  colonies  of  several  species 
and  spent  several  days  assisting  in  the  collection  of  others. 
Professor  Webster  went  to  considerable  experise  of  time 
and  trouble  in  collecting  a  seemingly  valuable  scale-feeder 
( PentUia  mxseUa)  in  a  distant  part  of  his  state,  and  assisted 
in  the  collection  of  other  kinds.  A  supplementary  sending 
of  the  species  named  has  been  received  from  him  recently. 
In  addition  to  procuring  the  species  which  were  sent, 
arrangements  were  made  in  America  for  getting  others,  at 
the  time  not  in  season,  through  courtesy  and  exchange. 

Efficient  natural  checks  in  the  form  of  tiny  wasp  parasites 
occur  in  South  Africa  to  keep  the  Black  Scale  (Lecanium 
olets)  in  complete  suppression.  This  fact  was  the  subject 
of  comment  in  the  writer's  report  for  1898  and  thereby 
became  known  in  California  where  the  Black  Scale  is 
highly  injurious  over  an  immense  area  to  orange,  olive, 
and  stone  fruit  trees  as  well  as  to  many  ornamental  plants. 
Correspondence  with  Mr.  Edward  M.  Ehrhom,  the  Hor^ 
ticultural  Commissioner  for  Santa  Clara  County,  followed 


and  eventually  led  to  a  formal  request  from  the  United 
States  Secretary  for  Agriculture  to  our  Goyemment  for 
assistance  in  securing  the  establishment  of  the  parasites  in 
California.  In  compliance,  sendings  of  parasitized  scale 
were  made  from  the  office  in  May,  September  and  October. 
The  first  lot  was  taken  by  the  writer  as  far  as  New  York ; 
and  from  it  after  receipt  in  California  were  obtained 
numbers  of  what  appears  to  be  the  principal  of  several 
parasites  concerned,  Scutellista  cyanea.  The  efforts  to 
breed  the  species  so  far  seem  to  have  been  successful  aud 
in  the  last  advice  we  were  informed  tliat  a  few  colonies 
had  been  placed  in  orchards.  The  scale  is  said  to  have 
but  one  generation  a  year  in  California,  whilst  the  parasite 
passed  through  a  generation  in  six  or  seven  summer  weeks. 
It  is  planned  to  despatch  another  sending  from  the  Cape 
in  March  and  to  include  in  it  material  of  one  or  more  of 
the  supplementary  species  that  attack  the  scale.  It  is 
still  too  early  to  forecast  the  future  of  these  beneficial 
iusects  in  California,  but  considering  the  similarity  of 
climate  between  the  Cape  and  there,  the  chances  really 
seem  good  for  their  practically  ridding  the  State  of  what 
is  at  present  its  worst  scale  pest.  If  establishment  fails 
from  the  material  already  sent,  other  sendings  will  be 
made  from  time  to  time. 

A  sending  of  beneficial  species  of  ladybirds  native  to 
the  Cape,  comprising  several  hundred  specimens  of  three 
common  species  Oenopia  cinctellaj  CMlomenes  lunata^  and 
Adalia  ftav&maculata,  was  made  to  Ascension  in  December 
in  response  to  a  formal  request  from  the  authorities  of 
that  island  to  our  Government.  Sufficient  time  to  learn  in 
what  condition  the  insects  arrived  has  not  yet  elapsed. 
They  were  packed  in  a  tight  box  of  odourless  wood  with 
bountiful  provision  for  foothold  and  hiding  and  with 
absorbent  paper  enclosed  to  take  up  excess  moisture ;  no 
food  was  enclosed  but  the  box  was  placed  in  the  cool 
chamber  of  the  vessel. 

The  distribution  of  Yedalia  to  applicants  complaining  of 
outbreaks  of  Australian  Bug  [Icerya  purelum)  on  payment 
of  the  regulation  fee  of  ten  shillings  is  still  continued,  but 
fewer  colonies  were  called  for  this  year  than  in  any  other 
since    distribution    began ;      twenty- two    sendings     are 


recorded.  With  each  recurring  season  since  its  introduction 
into  the  Colony  it  has  become  more  and  more  difficult  to 
collect  Vedalia  when  it  is  wanted,  and  several  of  the 
applications  were  filled  from  specimens  forwarded  from 
California  by  the  writer.  Near  San  Francisco  the  sup- 
pression of  the  Australian  Bug  by  Vedalia  is  not  nearly  so 
thorough  as  about  Capetown  ;  and  in  California  there  is, 
consequently,  little  of  the  trouble  experienced  here  in 
rearing  or  collecting  the  predatory  insect. 

Hydrocyanic  Acid  Fumigation. — No  special  effort  to  urge 
the  fumigation  of  citrus  orchards  was  made  in  1900  ;  but 
the  sales  of  cyanide  by  the  Department  show  that  despite 
the  troublous  times,  fruit  growers  in  various  sections  of 
the  Colony  are  continuing  the  treatment.  The  Assistant 
Entomologist  supervised  the  starting  of  a  £75  fumigating 
outfit  at  Montagu  in  September.  Owing  to  the  war  and  a 
shortage  of  cotton  the  price  of  canvas  is  very  high ;  when 
it  falls  to  its  old  level  more  will  be  done  by  the  office  in 
advertising  and  otherwise  stimulating  the  application  of 
the  remedy  to  scale-infested  orchards. 

The  bed  bug  {Aeanthia  lectularia)  in  many  of  our  gaols 
has  long  been  a  source  of  severe  annoyance  to  prisoners 
and  their  guards,  strenuous  efforts  to  suppress  it  notwith- 
standing ;  and  at  the  request  of  the  Colonial  Office  the 
utility  of  cyanide  fumigation  to  effect  a  riddance  was 
demonstrated  at  the  Worcester  prison  nnder  the  personal 
supervision  of  the  Entomologist.  The  gaol  building  there 
is  an  old  one  and  although  the  cells  appeared  clean  and 
well  kept  the  deep  crevices  in  the  ceilings  and  walls  were 
terribly  infested  with  vermin.  One  pound  of  cyanide  to 
twelve  hundred  cubic  feet  of  space  was  used  and  the  cells 
kept  closed  for  two  hours  or  more.  Nearly  a  year  has 
elapsed  to  date  since  the  fumigation,  and  on  enquiry  it  is 
learned  that  time  has  proved  the  operation  a  complete 
success.  The  gaols  at  Tokai  and  £imberley  are  soon  to 
be  treated  and  it  is  expected  to  use  about  one  hundred 
pounds  of  cyanide  at  each.  All  of  the  badly  infested 
gaols  would  have  been  fumigated  ere  this,  it  is  understood, 
were  it  not  that  the  extremely  poisonous  nature  of  cyanide 
and     the    consequent    risk    to    human    life    renders    it 
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inadvisable  until  the  services  of  an  intelligent  and 
competent  operator  for  the  duty  is  secured.  This  office 
has  performed  its  part  in  demonstrating  the  efficacy  of  the 
operations  and  that  they  may  be  safely  conducted  under 
competent  supervision. 

Minor  Invesiiffations. — Studies  to  elucidate  the  habits 
and  metamorphoses  of  our  more  important  tick  pests  have 
been  kept  up  throughout  the  year^  and  many  observations 
of  scientific  interest  and  practical  value  have  been  made, 
which  will  in  due  time  be  put  in  print.  The  Assistant 
Entomologist  has  spent  some  time  in  field  experiments  with 
insecticides  directed  against  a  number  of  pests,  notably  the 
"  risper  "  (  Heliothis  armiger)  of  Western  Province  orchards, 
the  Vine  Mealy  Bug  {DactylopiuB  8p,\  the  Diamond  Back 
Moth  (Plutella  crudferarum)  of  the  cabbage,  and  tbe 
Lucerne  Caterpillar  ( Colias  electro). 

A  series  of  experiments,  yet  incomplete,  to  determine  the 
value  of  substances  recommended  for  destroying  or  driving 
away  weevils  and  other  insects  injurious  to  stored  grain 
has  also  had  the  attention  of  tbe  office.  Carbon  bisulphide 
for  the  purpose  is  a  well  known  and  apparently  widely 
used  remedy  in  America  and  Canada,  but  unfortunately  it 
is  a  chemical  not  easy  to  obtain  in  the  Colony  away  from 
the  principal  ports,  and  it  is  even  there  expensive.  Nap- 
tbalin  as  a  deterrent  and  hydrocyanic  acid  as  a  destroyer, 
have  recently  had  the  recommendations  of  entomologists  of 
good  standing,  but  our  experiments  thus  far  indicate  that 
they  are  of  almost  no  practical  value. 

Examination  of  Plant  and  Fruit  Imports, —  AlU  packages 
containing  fruit,  bulbs,  plants,  &c.,  received  from  abroad 
at  the  General  Post  Office  are  courteously  sent  to  this  office- 
by  the  postal  authorities  for  inspection  under  the  Import 
Regulations  (Proclamation  107,  1896).  One  hundred  aiid 
thirteen  packages  were  opened  and  examined  during  1900, 
but  no  finds  worth  record  here  were  made. 

Early  in  the  year  arrangements  were  made  with  the 
Department  to  permit  this  office  to  examine  the  consign- 
ments of  trees  and  plants  coming  through  the  port  of  Cape 
Town,  leaving  other  produce  affected  by  the  regulations, 
as  fruit,  potatoes  and  onions,  to  be  examined  as  before  by 
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the  Customs  official  who  is  paid  for  that  duty.  Since  then 
the  regular  examiner  has  notified  the  office  when  plants  and 
trees  arrived,  .and  it  has  been  one  of  the  Assistant  Ento- 
mologist's duties  to  go  to  the  Docks  and  carefully  inspect 
the  consignments  for  insect  pests  and  indications  of  disease. 
Finds  of  injurious  insects  have  been  rather  numerous,  and 
a  few  deserve  mention.  In  August  two  large  consignments 
of  assorted  fruit  trees  from  Sydney,  New  South  Wales, 
together  valued  at  about  £500  by  the  importer,  were  found 
to  bring  with  them  tlie  San  Jose,  or  Pernicious  Scale 
(Aspidiotus perniciostss),  and  the  Black  Peach- Aphis  (Aphis 
persicce-niger).  Both  lots  were  confiscated,  and  every  tree 
and  all  the  cases  and  packing  material  burned  on  the 
beach.  Many  of  the  trees  were  very  badly  infested  with 
one  or  other  of  the  two  iosects.  The  importation  had  been 
made  to  fill  orders  already  taken  from  fruit  growers  in 
various  parts  of  the  south-western  districts,  and  if  it  had 
been  allowed  to  come  through  unrestricted  would  undoubt- 
edly have  sufficed  to  widely  and  firmly  establish  two 
destructive  pests.  The  San  Jose  Scale  is  the  notorious 
insect  which  has  made  such  a  commotion  among  horti- 
culturists in  the  United  States  of  recent  years,  and  has  led 
to  Canada  and  several  European  countries  legislating 
against  American  nursery  stock.  The  Peach  Aphis  is 
becoming  a  well  known  pest  in  American  nurseries  and 
young  orchards.  In  the  New  South  Wales  Report  on 
Agriculture  for  1899  occurs  this  statement  in  treating  of 
it,  which  shows  plainly  it  is  a  pest  that  deserves  our 
regard :  '*  This  is,  without  doubt,  the  most  serious  pest 
that  the  growers  of  summer  fruit  have  to  contend  with, 
and,  as  it  has  spread  all  over  the  colonies,  and  winters 
both  upon  the  roots  and  lower  branches  of  the  trees,  it  is 
yery  difficult  to  deal  with.  Constant  spraying  until  the 
fruit  is  set  seems  to  be  the  only  check." 

Later  in  the  year  several  ash  trees  from  England  in  a 
consignment  to  a  colonial  nurseryman  were  found  badly 
infested  with  the  Oyster  Shell  Bark  Louse  {MytUaspis 
pomorum).  The  trees  were  promptly  burned.  This  scale 
is  the  so  called  *'  blight "  that  threatened  the  Tasmanian 
apple  orchards  some  years  ago.  It  is  well  known  in 
Europe  and  America  and  affects  a  wide  variety  of  plant 
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growth.  Other  consigntnents  of  trees  were  found  infested 
with  scales  of  less  feared  species,  and  were  permitted  to 
pass  after  thorough  fumigation  with  hydrocyanic  acid  gas, 
and  removal  of  all  the  scales  that  could  be  found.  Among 
the  scales  was  Diaspii  rosoe  on  rose  plants  from  New  York. 
Several  consignments  of  potatoes  were  condemned  and 
destroyed  because  infested  with  the  Tuber  Moth  {Lita 
solanella) ;  and,  as  usual,  the  regular  examining  officer 
required  the  fumigation  of  all  scale-infested  fruit. 

Correspondence  and  Publicatums. — The  correspondence 
of  the  office  shows  a  falling  off  of  nearly  one-third  com- 
pared with  that  of  the  previous  year ;  but  the  distraction 
from  ordinary  affairs  caused  by  the  military  operations  in 
the  Colony  is  undoubtedly  responsible  for  the  diminution. 
The  publications  have  been  fewer  than  usual,  owing  partly 
to  the  writer's  absence  from  the  Colony,  and  partly  to  the 
close  application  given  the  tick-heartwater  experimental 
work.  The  contributions  to  the  Agricaltural  Journal 
have  been  as  follows  : — 


TITLE. 

nhistrationa. 

Form. 

iMue. 

P*««i. 

Fruit  Fly  Notes 

Two  Pmeappla  Peets      . . 

•  • 
Two ;  one  original 

Letter. 
Article. 

Jan.  4 
Jan.  18 

Vol.  xvi. 
43-6 
94-102 

Anenio  for  Loeiuts 

•  • 

Letter. 

M'oh29 

449-460 

Cockroach  Pest.. 

•  • 

If 

»» 

460 

Tick-Heartwater  Experiment 

Three;  original 

Article. 

May  24 

682-7 

The  Fruit  Moth 
Smudge  for  Fruit  Moth  . . 

•  • 

•  • 

Notes. 
Letter. 

July  6 
Aug.  16 

VoLxwi. 

41-4 
838 

AcknawledgmenU. — In  concluding  the  general  state- 
ment of  the  year's  work,  it  is  a  pleasant  duty  for  the 
writer  to  record  his  indebtedness  to  the  South  African 
Museum  authorities  for  free  access  to  the  insect  collections. 
The  entomologist  of  the  Museum,  Mr.  L.  Peringuey,  has 
been   uniformly  attentive   to  our  wants,  and  has  never 
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spared  liimself  trouble  in  determining  specimens  which  we 
have  submitted  to  him  for  identification.  It  is  also  a 
pleasure  to  state  that  the  United  States  Entomologist,  Dr. 
L.  0.  Howard,  has  constantly  maintained  an  active  interest 
in  the  work  of  the  office  from  the  time  of  its  establishment 
in  1895,  and  is  oyer  ready  to  assist  in  the  determination 
of  insect  material  by  comparing  specimens  with  those 
in  the  immense  collections  deposited  under  hi«  charge  at 
Washington.  To  him  and  his  stafiE  of  assistants  we  owe 
much. 

Finally,  an  expression  of  thanks  and  appreciation  is  due 
Mr.  C.  W.  Mally,  the  Assistant  Entomologist,  who  has 
just  completed  his  first  year's  connection  with  the  Depart- 
ment. Prepared  for  his  labours  here  by  a  university 
training  and  eight  years  of  practical  work  under  two  lead- 
ing American  entomologists,  and  a  liking  for  natural 
history  bom  in  the  man,  he  has  abundantly  testified  to  the 
literalness  of  the  flattering  testimonials  he  submitted  prior 
to  his  engagement  by  continuous  hard  and  enthusiastic 
application  to  the  duties  assigned  to  him.  For  six  months 
of  the  year  he  had  full  charge  of  the  work. 
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PART  II. 

TICK-HEARTWATER  EXPERIMENT. 

Notes  on  an  experiment  conducted  in  the  latter  part  of 
1899  with  the  view  of  ascertaining  if  any  relation  existed 
between  tick  parasites  and  the  heartwater  disease  of  sheep 
and  goats  were  published  in  my  annual  report  for  last 
year.  The  results  of  that  experiment  indicated,  though 
not  in  a  satisfying  degree,  that  Bont  ticks  (Amblffomma 
hebrceum  Koch)  fed  in  one  stage  on  heartwater  diseased 
animals  may  in  their  following  feeding  stage  transmit  the 
disease  to  susceptible  animals ;  and,  secondly,  that  Bed 
ticks  {Rhipicephaliis  evertsi  Neumann)  under  similar  cir- 
cumstances do  not  transmit  the  disease.  In  this  experi- 
ment two  goats  only  were  exposed  to  the  presumed  pos- 
sible sources  of  infection, — one  being  exposed  to  the  attack 
of  adult  Bont  ticks  nourished  in  the  nymphal  stage  on 
diseased  animals,  and  the  other  to  adult  Red  ticks 
nourished  in  the  nymphal  stage  on  the  same  diseased 
animals.  The  first  goat  developed  a  fever  after  a  few 
weeks,  which  if  not  the  fever  of  heartwater  at  least 
resembled  the  fever  of  that  disease,  whilst  the  second  goat 
gave  no  noticeable  reaction. 

The  1899  experiment  was  followed  in  the  first  half  of 
the  year  being  reviewed  in  the  present  report  by  an 
experiment  on  exactly  the  same  lines  but  conducted  more 
systematically  and  with  a  greater  number  of  animals.  A 
preliminary  report  on  the  work  while  it  was  still  in  pro- 
gress was  published  in  the  Agricultural  Journal  for  May 
24th. 

Plan  of  the  Experiment — To  clearly  understand  the 
experiment,  it  is  necessary  to  bear  in  mind  that  the  ticks 
concerned,  the  Red  Tick  and  the  Bont  Tick,  have  three 
distinct  stages,  during  each  of  which  they  take  blood  from 
an  animal.  In  the  first  or  larval  stage  the  ticks  are  mere 
specks  and  naturally  crawl  on  to  the  animal  from  grass 
tops  or  other  vegetation,  The  Bont  larvse  attach  them- 
selves almost  anywhere,  whilst  the  Red  larveD  generally 
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wander  about  until  they  get  deep  into  the  ears.  In  a  few 
days  both  kinds  have  stretched  their  skins  to  the  utmost 
with  the  blood  imbibed,  and  then  must  perforce  cease 
feeding.  The  larval  Bont  lets  go  its  hold  and  drops. 
The  larval  Eed  retains  it  hold.  After  a  varying  interval 
of  quiet,  which  is  far  longer  in  the  case  of  the  Bont  than 
in  the  case  of  the  Red,  both  shed  their  larval  skins  and 
become  voracious  again.  They  have  now  entered  the 
second  or  nymphal  stage.  The  Red  nymph  settles  down 
at  once  near  its  old  skin  in  the  ear ;  the  Bont  nymph  pro- 
ceeds to  find  a  host.  In  due  course  the  two  kinds  of  ticks 
become  engorged  again  and  then  both  drop  off,  and  after 
resting  awhile  shed  their  skins  as  before,  thus  entering 
the  third  or  adult  stage.  The  Red  adult  seeks  the  anal 
regions  by  preference ;  and  the  Bont  adult,  the  belly,  the 
udder  and  genitals.  The  third  and  last  feed  taken,  the 
females  of  both  kinds  drop  off,  secrete  themselves,  and  in 
their  hiding  places  lay  eggs  for  the  succeeding  generation. 
The  plan  of  the  experiment  was  to  get  large  numbers 
of  both  kinds  of  ticks  engorged  on  animals  infected  with 
heartwater,  and  when  these  ticks  dropped  naturally,  to 
collect  them,  care  for  them  until  after  they  moulted,  and 
then  to  liberate  them  on  healthy  animals. 

Infection  of  the  Ticks. — Bont  and  Red  larval  ticks  for 
the  experiment  were  obtained  by  the  incubation  of  eggs  at 
the  office.  The  mother  Bont  ticks  were  from  cattle  in  the 
Fort  Beaufort  district  and  the  mother  Reds  from  one  of 
the  goats  used  in  the  previous  experiment.  These  larval 
ticks  were  taken  to  Mr.  Llewellyn  J.  Roberts'  farm, 
Cottesbrook,  in  the  Fort  Beaufort  district,  in  February  for 
the  purpose  of  carrying  them  through  their  first  feeding 
stages  on  heartwater  diseased  animals.  Ciottesbrook  is  a 
farm  which  when  stocked  with  sheep  some  years  ago 
became  badly  affected  with  the  malady  and  hence  was  a 
site  which  I  was  certain  would  be  favourable  for  the  initial 
part  of  the  experiment. 

Four  old,  angora,  ewe  goats  to  serve  as  hosts  for  Ihe 
ticks  had  by  previous  arrangement  been  procured  by 
Veterinary  Surgeon  R.  W.  Dixon  and  infected  with  heart- 
water  bv  intravenous  inoculation  ef  blood  from  a  diseased 
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animal.  These  goats  were  numbered  1,  2,  S  and  4«  No. 
1  bad  been  given  20  c.c.  of  diseased  blood  and  the  others 
each  10  o.c.  There  being  a  slight  doubt  in  regard  to  the 
yirulence  of  the  blood  used  by  Mr.  Dixon,  the  animal  he 
drew  from  not  having  been  as  ill  from  its  fever  as  it  might 
have  been,  ap  opportunity  was  taken  to  re-inoculate  two 
of  the  animals,  Nos.  2  and  3,  with  blood  drawn  from  a 
sheep  which  chanced  to  be  dying  from  the  malady  on  the 
next  farm.  Mr.  Boberts  conducted  the  operation  and 
injected  10  c.o.  into  the  jugular  of  each.  The  first  in- 
oculations were  made  February  23rd,  the  second,  February 
28th. 

All  four  goats  reacted  to  the  inoculating,  the  tempera- 
ture rising  abnormally  in  twelve  to  fourteen  days.  Ordi- 
narily the  fever  of  heartwater  begins  to  be  manifest  about 
the  ninth  day  from  intravenous  inoculation  with  virulent 
blood.  Goats  1  and  4  passed  through  several  days  of 
fever  without  manifesting  their  illness  in  their  appearance 
or  by  lack  of  appetite.  The  temperature  of  1  reached  the 
maximum,  105*1^,  on  the  seventeenth  day,  and  that  of  4 
the  maximum,  107^,  on  the  fourteenth  day.  Both  these 
goats  were  later  turned  out  on  heartwater  veld.  IN'o.  4 
died  some  months  after  from  causes  not  determined  ;  1  is 
still  alive  and  perfectly  healthy.  Goat  2  became  feverish 
on  the  twelfth  day,  evidenced  severe  illness  by  its  hair, 
dejected  appearance  and  lack  of  appetite  on  the  day  follow- 
ing, and  on  the  next  day  succumbed  very  suddenly.  The 
maximum  of  its  temperature  was  106'1°.  An  examination 
of  the  organs  showed  that  its  death  was  unmistakably  due 
to  heartwater.  Goat  3  became  ill  on  the  thirteenth  day 
and  until  the  eighteenth  seemed  in  danger  of  dying  at  any 
moment ;  she  then  rallied,  but  died  from  exhaustion  the 
following  week  when  turned  out  on  to  the  veld.  During 
all  but  the  tirst  four  days  the  animals  were  confined  in  a 
stable  and  fed  on  the  foliage  of  veld  bushes.  Owing  to 
its  stone  walls,  a  room  overhead,  good  ventilation,  and  the 
absence  of  sun,  the  stable  was  cool  all  of  the  time, — which 
fact  doubtless  had  its  effect  on  the  temperature  of  the 
animals. 

All  fouj*  goats  were  infected  with  larvae  of  the  Bont, 
and  goats  1  and  S  with  larvae  of  the  Eed.    To  ensure 
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haying  some  of  the  ticks  engorging  themselves  during  the 
fever  period,  the  larvee  were  not  all  applied  at  once  but 
numbers  put  on  every  other  day. 

Recovery  of  the  Ticks. — The  Eed  ticks,  when  they 
dropped  as  engorged  nymphs  which  occurred  in  about  two 
weeks  from  the  date  of  their  application,  were  caught  in 
cloth  caps  tied  over  the  ears.  The  caps  were  removed  and 
examined  four  times  a  day.  The  Bonts,  as  engorged  larvae, 
began  to  drop  in  about  four  days  and  were  caught  in  cloths 
suspended  beneath  each  animal,  and  held  in  place  by  tapes 
tied  over  its  back.  The  cloths  were  examined  hourly, 
when  the  ticks  were  dropping,  from  early  morning  until 
late  at  night.  The  first  catch  cloths  used,  or  "  pants  "  as 
we  graphically  term  them,  were  crude  affairs,  with  hem- 
med openings  for  the  insertion  of  the  legs.  In  later 
experiments,  under  way  at  the  time  of  writing,  strongly 
made  garments,  which  enclose  the  animal,  legs  and  all, 
from  neck  to  tail,  are  used,  and  are  more  satisfactory; 
when  they  are  well  fitted  and  properly  tied  there  is  no 
trouble  from  the  passing  of  the  faeces  or  urine,  and  prac- 
tically all  the  ticks  are  caught  uninjured. 

The  animals  were  fastened  in  setfi  of  stanchions  while 
the  ticks  were  being  fed  and  recovered,  and  thus  were  pre- 
vented from  nibbling  the  cloths  and  tapes.  The  stanchions 
were  fashioned  much  like  those  used  for  holding  milch 
cows  to  their  stalls  in  countries  where  cattle  are  stabled. 
The  neck  of  the  animal  is  held  between  two  uprights  which 
are  far  enough  apart  not  to  irritate  the  skin  of  the  neck, 
but  too  dose  together  to  permit  the  head  to  be  withdrawn. 
The  goats  could  lie  down  and  stand  erect  without  any  dis- 
comfort, and,  after  the  first  day  so  took  the  neck  confine- 
ment to  be  in  the  ordinary  course  of  affairs  that  they 
evidenced  an  anxiety  to  get  back  to  the  stanchions  when- 
ever released. 

According  to  whether  Bont  or  Bed,  the  animal  on  which 
fed,  and  the  time  of  dropping,  the  ticks  recovered  from  the 
goats  were  classed  as  follows : — A,  Beds  from  goat  1,  and  B, 
Beds  from  3,  during  the  fever ;  C,  Bonts  from  1,  and  D, 
Bonts  from  3,  during  the  same  period ;  E,  Bonts  from  3 
during  first  two  days  after  fever ;  F,  Bonts  from  4  during 
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fever ;  and  G,  Bents  from  2  taken  just  after  this  animal 
died. 

Tick  Infection  of  Susceptible  Ooata. — ^The  scene  of  the 
experiment  was  transferred  to  Capetown  after  the  twen- 
tieth day.  The  various  lots  of  ticks  were  placed  in  an 
incubator  heated  to  85^ — 92°  P.,  and  retained  there  until 
they  moulted,  and  were  thus  made  ready  to  feed  again, 
the  Bonts  as  nymphs,  and  the  Reds  as  adults.  They  were 
then  carefully  separated  from  their  cast  skins,  and  placed 
in  new  clean  boxes. 

(hross-bred  youug  angora  ewe  goats  for  the  continuance  of 
the  experiment  were  procured  from  Stellenbosch,  a  district 
far  removed  from  the  heartwater  section  of  the  Colony ; 
and  as  the  animals  were  reared  on  the  farms  from  which 
they  came,  no  doubt  was  felt  on  their  being  susceptible  to 
the  disease.  An  old  shed  in  the  heart  of  Capetown  was 
fitted  up  for  the  reception  of  the  goats.  Stanchions  were 
erected  at  each  end,  and  one  end  reserved  for  Red  Tick 
infectious,  and  the  other  end  for  Bout  Tick  infections.  The 
shed  was  commodious,  and  fully  thirty-five  feet  of  space 
separated  the  two  sets  of  stanchions  jElight  goats,  num- 
bered on  the  horn  from  T  to  VIII,  were  brought  into 
the  shed  at  first,  and  two  others,  numbered  IX  and  X, 
about  a  fortnight  later.  I  to  IV  were  put  at  the  Red 
Tick  end,  and  infected  with  that  species,  I  and  *  II  with 
Lot  A,  and  III  and  IV  with  Lot  B,  all  dating  from  April 
6th.  Goats  V  to  X  were  kept  at  the  other  end,  and  infected 
with  the  Bont  Tick,  V  and  VI  with  Lot  C  on  April  6th, 
VII  with  Lot  D  on  April  7th,  VIII  with  E  on  the  10th, 
IX  with  F  on  the  19th,  and  X  with  G  on  the  22nd.  The 
liberations  were  all  made  in  cloths  such  as  have  been 
mentioned.  Most  of  the  ticks  attached  themselves  within 
twelve  hours.  The  Reds  showed  a  disposition  to  roam,  and 
doubtless  some  specimens  got  on  to  another  goat  than  the 
one  for  which  they  were  particularly  intended.  The  Bonts, 
too,  wandered  somewhat,  but  much  less  than  the  Reds, 
and  it  is  doubted  that  any  went  farther  than  to  the  next 
animal  in  line.  It  is  possible,  but  not  probable,  that  Reds 
crossed  the  shed  to  the  Bout  end,  and  Bonts  to  the  Red 
end ;  if  any  such  migration  took  place  it  escaped  our 
detection,  and  we  were  on  the  watch. 
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All  due  precautions  were  taken  to  eliminate  possible 
sources  of  infection  other  than  the  ticks.  Nothing  other 
than  my  person  and  the  ticks  that  had  been  in  contact  with 
diseased  goats  was  allowed  to  come  into  the  shed.  The 
clothes  that  I  wore  when  working  at  Cottesbrook  were  left 
there,  and  hence  it  was  unlikely  that  I  brought  any  infection. 
The  ticks  bad  shed  their  skins,  mouth  parts  and  legs 
included,  since  having  come  from  the  diseased  animals, 
and  externally,  were  seemingly  incapable  of  imparting 
disease.  Oat  forage  and  bran  purchased  locally  were  used 
as  food.  The  previous  use  of  the  shed  was  as  a  store  place 
for  builders'  materials. 

The  shed  was  not  an  ideal  place  for  the  conduct  of  the 
experiment,  because  of  its  variable  temperature.  It  is  a 
corrugated  iron  lean-to  against  a  fence,  loosely  constructed, 
and  without  windows,  and  exposed  the  whole  day  to  the 
full  force  of  the  sun's  heat.  The  temperature  readings  of 
goats  I  to  XI  are  not,  therefore,  directly  comparable  with 
the  temperature  readings  of  goats  1  to  4,  the  latter,  as 
has  been  stated,  having  been  kept  in  a  cool  stable. 

Results  of  Bont  Tici  Infestation. — A.bout  seventy-five 
specimens  of  the  Bont  Tick  attached  to  V  goat ;  .two  hun- 
dred to  VI ;  one  hundred  and  fifty  to  VII ;  and  one  hun- 
dred and  seventy-five  each  to  VIII  and  IX.  Lot  Q  ticks 
applied  to  X  consisted  of  twelve  specimeus  only,  and  of 
these  ten  attached.  The  Bont  Tick  nymph  is  a  tiny 
creature,  small  in  comparison  with  the  adult  Red  Tick,  and. 
even  two  hundred  specimens  seemed  few  when  seen  on  the 
animal  until  engorgement  was  nearly  completed.  Nearly 
half  of  the  attachments  were  about  the  feet ;  the  remainder 
were  scattered  over  the  body,  but  chiefly  along  the  median 
line  of  the  ventral  surface,  and  under  the  thighs. 

Effects  from  the  attack  of  the  ticks  became  distinctly 
evident  after  an  interval  of  eleven  to  fourteen  days  from  the 
application  of  the  specimens.  Each  goat  in  its  turn  was 
made  ill,  and  showed  its  illness,  not  only  by  its  rise  of 
temperature,  but  by  failing  to  partake  of  proffered  food 
and  drink,  and  by  its  dejected  appearance  and  assumed 
positions.  Number  V  gradually  regained  its  normal  appe- 
tite after  a  fever  of  several  days'  duration,  in  which  its 
temperature  rose  to  107^.     VI  survived  an  attack  in  which 
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for  a  few  hours  its  temperature  registered  above  108**. 
VII  went  through  the  course  of  high  fever,  but  succumbed 
on  the  twenty-second  day.  VIII  behaved  similarly,  dying 
on  her  twenty-first.  IX  had  a  short  and  distinct  fever, 
but  was  not  prostrated  as  were  the  other  animals*  X  was 
made  exceedingly  ill,  had  a  long  fever,  and  never  fully 
recovered.  Dr  Hutcheon,  the  Colonial  Veterinary  Sur- 
geon, viewed  the  animals  several  times  during  their  illness. 
His  assistant,  Dr.  W.  Robertson,  conducted  the  post- 
mortem examinations  on  the  two  that  succumbed,  and 
attributed  death  in  both  cases  to  typical  heartwater.  It 
should  be  noted  that  the  ticks  responsible  for  transmitting 
the  disease  had  all  left  the  animals  before  these  were  taken 
ill. 

At  my  request  Dr.  Eobertson  drew  blood  from  VII, 
VIII,  and  X  as  their  fevers  began  to  abate.     lOcc.  from 

VII  was  injected  into  the  jugular  of  I  ou  April  26th,  and 
on  May  6th  this   animal  died  of  heartwater.     lOcc.  from 

VIII  was  put  into  III,  and  this  animal  died  from  the 
disease  May  8th.  The  blood  from  X  was  used  to  infect  a 
small  sheep,  but  unfortunately  this  animal  died  from  other 
causes  before  there  was  time  for  heartwater  fever. 

It  is  worth  noticing  that  the  intensity  of  the  fever  in  the 
various  cases  produced  by  the  ticks  appeared  to  vary  vrith 
the  intensity  of  the  fevers  in  the  animals  on  which  the 
infecting  ticks  had  been  fed.  The  ticks  from  I,  an  animal 
which  was  not  thrown  off  of  its  feed  by  its  illness,  pro- 
duced severe  but  not  fatal  cases  (V  and  VI) ;  those  from 
3,  which  was  exceedingly  ill,  produced  fatal  cases  (VII 
and  VIII);  those  from  4,  an  animal  not  so  ill  as  1, 
although  it  showed  a  higher  temperature,  produced  a 
rather  mild  case  (IX);  whilst  those  from  2,  which  died* 
though  only  ten  in  number,  produced  a  long  and  very  severe 
€ase  (X).  These  apparent  correlations  may,  of  course,  be 
mere  coincidences. 

Results  of  Red  Tick  Infestation. — About  one  hundred 
and  twenty-five  specimens  of  the  Eed  '1  ick  attached  to 
goat  I,  one  hundred  and  fifty  to  II,  one  hundred  to  III, 
and  sixty  to  IV.  The  sexes  were  present  in  approximately 
«ven  numbers.     This  species  of  tick  is  remarkably  partial  in 
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the  adult  stage  to  the  hairless  region  about  the  anus  and 
vagina  and  all  of  the  specimens  employed  there  located 
themselves.  O^ing  to  the  size  of  the  ticks  and  their 
occurrence  over  so  limited  an  area  the  infestatioo  seemed 
extremely  heavy,  especially  as  the  females  became  en- 
gorged ;  and,  indeed,  infestation  by  this  kind  of  tick  to 
the  same  degree  on  the  veld  is  improbable.  Although 
fewer  specimens  attached  to  III  and  IV  than  to  I  and 
II,  the  former  goats  were  presumably  exposed  to  as  much 
danger  of  infection  since  the  specimens  they  received  came 
from  a  more  badly  diseased  animal. 

The  experiment  was  continued  until  the  5th  of  June  and 
the  temperatures  taken  twice  daily,  morning  and  evening, 
during  the  period.  Two  of  the  animals,  I  and  III,  as 
has  already  been  explained,  were  inoculated  with  virulent 
blood  on  April  26th,  and  hence  the  experiment  closes  for 
them  with  this  date.  No  symptoms  of  disease  suggestive 
of  heartwater  other  than  abnormal  temperatures  occurred 
in  any  of  the  goats. 

For  purposes  of  study  and  comparison  the  temperature 
records  of  all  the  goats  confined  in  the  shed  during  the 
period  of  observation  are  submitted — (See  page  61)  In 
addition  to  the  records  of  the  Bont  Tick  and  Red  Tick 
goats,  the  records  of  two  goats  not  heretofore  mentioned 
are  given,  in  one  case  dating  from  May  2nd  and  in  the 
other  from  May  12th.  One  of  the  animals,  XI,  was  not 
molested  with  ticks ;  Blue  Tick  larvsB,  indeed,  were  applied 
to  her,  but  none  became  attached.  The  other,  XII,  served 
as  a  host  for  a  few  nymphal  tortoise  ticks  {Amblyomma 
devium)]  these  ticks  as  larvee  had  fed  on  a  quail,  and 
there  is  no  reason  to  suppose  them  to  have  been  pathogenic. 
Unfortunately  this  goat  aborted  <m  the  eighth  day 
temperatures  were  taken,  yet  except  for  a  few  days 
immediately  subsequent  to  this  accident,  the  temperatures 
may  be  safely  accepted  as  normal  to  an  animal  in  health 
under  the  circumstances  of  the  season  and  confinement. 

Abnormally  high  temperatures  rule  for  goats  I  to  VI 
throughout.  In  the  case  of  the  Bont  Tick  infected  goats 
no  evidence  of  disease  was  shown  by  the  temperature  (or 
otherwise)  before  the  eleventh  day,  and  we  may  assume 
that  such  would  have  been  the  case  in  I  and  IV.     Prior 
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to  the  eleventh  day^  the  temperatures  of  the  two  lots  of 
goats  should  show  much  uniformity;  but  a  comparison 
shows  the  temperatures  of  the  Bed  Tick  goats  to  have  been 
relatively  higher.  The  difference  is  most  marked  in  II 
and  lYy  the  average  morning  temperatures  of  which  for 
the  period  are  respectively  103-5°  and  103'4°.  Heart- 
water  can  hardly  be  held  to  account  for  these  high 
temperatures.     Suspiciously  high  temperatures  rule  in  I, 

II  and  III  between  the  twelfth  and  fifteenth  days,  April 
18th  to  21st,  the  period  when  heartwater  fever  would 
be  expected  to  occur  from  tick  infection  as  shown  by  the 
Bont  Tick  infected  goats.  The  temperatures  of  IV, 
although  constantly  much  above  the  normal  at  the  same 
time  are  not  comparatively  high.  But  the  days  in  question 
were  oppressively  hot,  with  hot  nights,  and  this  fact  in 
connection  with  the  circumstance  that  the  animals  were 
confined  in  a  close  shed  doubtless  had  considerable  effect 
on  the  body  heat,  and  this  effect  we  may  rationally  assume 
to  have  varied  in  degree  with  the  different  animals.  It 
will  be  observed  that  during  the  same  period  the  tempera- 
ture of  VIII  was  also  very  high  and  that  it  fell  before  the 
true  fever  rise  came  on  some  days  later.  All  in  all, 
therefore,  it  is  unsafe  to  conclude  that  the  high  temperatures 
of  I  to  IV  for  these  days  was  due  to  the  disease.  From 
May  12th  to  the  close  the  records  of  II  and  IV  may  be 
compared  with  those  of  XI  and  XII ;  and  it  then  brcomes 
more  evident  that  the  temperatures  of  both  are  erratic  and 
often  abnormally  high.  XII,  be  it  remembered  was  practi- 
cally free  from  suspicion  of  infection,  and  XI  was 
absolutely  so.  Therefore  it  seems  clear  that  the  Bed  Tick 
animals  then  surviving,  II  and  IV,  and  probably  I  and 

III  as  well,  had  been  affected  in  temperature  by  some 
factor  present  in  them  but  not  present  in  XI  and  XII« 
The  data  o?  the  experiment  is  insuflScient  to  determine 
whether  or  not  this  factor  was  heartwater  infection. 
However,  Mr.  K.  W.  Dixon,  of  the  Colonial  Veterinary 
Staff,  who  has  been  paying  close  attention  to  heartwater 
for  several  years,  with  the  object  of  discovering  a  safe 
means  of  immunising  animals,  has  studied  the  records  by 
request.  He  does  not  think  the  high  temperatures  can  be 
wholly  attributed  to  the  heated  atmosphere  of  the  shed,  and 
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suggests  that  the  goats  were  slightly  infected  with  heart - 
water  by  the  ticks.  In  his  experimental  work,  he  said, 
he  had  somewhat  similar  temperature  records  from  animals 
which  under  his  manipulation  were  suffering  from  very 
mild  heartwater.  These  mild  attacks,  he  further  said,  gave 
the  animals  little  or  no  protection  from  infection  later  on. 

It  will  be  noticed  that  fever  developed  in  III  on  the 
ninth  day  after  inoculation  with  virulent  blood  from  the 
Bont  Tick  infected  animal,  and  that  death  came  on  while 
the  fever  was  still  high.  Such  behaviour  is  typical  of  a  case 
of  heartwater  from  intravenous  inoculation  with  a  lethal 
amount  of  virulent  blood ;  and,  as  already  stated,  the jt^o^^ 
mortem  revealed  heartwater.  Goat  I,  from  a  similar 
inoculation  gave  a  somewhat  different  reaction.  Fever  set 
in  on  the  third  day  after  the  inoculation,  ran  a  course  and 
abated,  and  then  rose  and  culminated  in  death  on  the  tenth 
day.  At  the  time  it  was  feared  that  the  Bed  Tick  infection 
may  have  been  a  factor  in  causing  the  first  rise  of  tempera- 
ture, but  recently  it  has  been  learned  from  Mr.  Di^on  that 
such  a  course  of  fever  following  close  on  inoculation  has 
not  been  infrequent  in  animals  he  has  infected.  Therefore, 
the  infection  of  both  I  and  III  affirms  simply  (1)  that 
the  animals  were  susceptible  to  the  disease,  and  therefore 
would  have  taken  it  from  the  Bed  Ticks  were  these  able  to 
communicate  it,  and  (2)  that  the  disease  produced  by  the 
Bont  Ticks  was  certainly  heartwater. 

Conclusion. — The  experiment  conclusively  demonstrates 
that  a  very  limited  infestation  by  nymphal  Bont  Ticks 
which  fed  in  their  larval  condition  on  a  heartwater  diseased 
animal  will  produce  the  disease  in  a  severe  form  in  suscep- 
tible afiimals.  And  (2)  that  even  a  gross  infestation  by 
adult  Bed  Ticks  which  fed  in  their  earlier  stages  on  a 
heartwater  diseased  animal  will  not  produce  severe  cases 
of  the  disease  in  susceptible  animals.  The  experiment 
indicates  but  does  not  prove  that  the  Bed  Tick  may  by 
gross  infestation  by  specimens  from  a  diseased  animal 
transmit  a  very  mild  and  unimportant  form  of  the  malady. 

Incidentally,  the  experiment  affirms  to  some  degree  the 
findings  of  the  Veterinary  Department  to  the  effect  that 
the   disease   is  not   contagious.      The  animals  employed 
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in  the  latter  half  of  the  experiment  were  confined  in  the 
one  shed,  were  fed  the  same  kind  of  food,  were  watered 
from  the  same  buckets,  were  handled  by  the  same  men  in 
the  same  clothes^  and  their  temperatures  taken  twice  or 
more  daily  with  the  same  thermometers ;  yet  all  the 
positive  cases  of  the  disease  appeared  only  after  a  definite 
time  from  the  application  of  infective  ticks  and  the  two 
animals  which  received  no  suspected  ticks  gave  no  indica- 
tion of  disease  whatever. 

It  has  not  been  shown  that  the  laryal  tidks  produced 
from  mothers  which  engorged  on  diseased  animals  may 
communicate  the  disease;  that  is,  that  the  disease  is 
oommunicable  through  the  egg  stage.  But  the  experiment 
of  a  year  ago,  mentioned  in  the  opening  paragraph,  may 
now  be  accepted  as  showing  that  the  disease  is  trans- 
missible  from  nymph  to  adult. 


"NATURAL  ENEMY"    ENQUIRIES,   AND  LADY- 
BIRD  INTRODUCTIONS. 

Explanatory. — At  the  aunual  fruit  growers'  congress 
held  at  Stellenboech  in  May  last,  it  was  resolved :  '^  That 
the  Government  be  asked  to  immediately  instruct  Mr. 
Lounsbury,  who  is  now  on  his  way  to  America,  to  make 
such  enquiries  as  he  may  deem  to  be  desirable  with  the 
view  of  discovering  such  natural  enemies  of  scale  and 
other  insects  as  may  assist  in  ridding  the  Colony  of  these 
pests  ;  and  to  arrange  for  the  importation  of  such  enemies 
in  sufficient  numbers  to  ensure  a  hope  of  the  eventual 
extermination  of  scale,  &c.,  through  their  agency.  Further 
that  Mr.  Lounsbury  be  asked  to  make  an  enquiry  into  the 
Anaheim  disease  among  vines."  The  Secretary  for 
Agriculture  favourably  considered  the  resolution  and  it 
was  accordingly  transmitted  to  me  with  the  request  that  I 
give  the  matter  my  attention.  As  I  was  due  in  the 
Colony  again  Id  less  than  four  and  a  half  months  from  the 
time  the  corresprmdence  reached  me,  it  was  utterly  im- 
possible to  accomplish  a  tithe  of  what  might  be  done  in 
the  line  of  the  request ;    but  I  knew  the  fruit  growers 
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meant  that  I  should  give  special  attention  to  the  Bed 
Scale  question  whilst  whatever  else  might  be  done  at  the 
same  time  would  be  acceptable.  To  go  fully  into  details 
relative  to  the  numerous  enquiries  made  would  avail 
nothing,  and  I  shall  now  simply  report  concerning  the 
Sed  Scale  and  the  beneficial  insects  which  were  obtained 
and  lorwarded.  The  subject  of  Anaheim  disease  of  the 
grape  may  be  dismissed  with  the  mention  that  an  account 
of  it  has  been  submitted  to  the  Department  and  is  published 
in  the  Agricultwal  Journal  for  January  17th,  1901. 

Red  Scale. — The  Bed  Scale  (Aspidiotus  autanUi)  is  the 
scale  in  Cape  Colony.  It  occurs  practically  everywhere  in 
the  country  where  oranges  are  grown  for  sale  though  there 
still  remain  occasional  farms  which  by  good  fortu'ne  or 
great  care,  or  both,  have  been  kept  clear  on  it.  The 
extent  of  the  damage  done  by  it  varies  in  different  districts 
and  localities,  but  it  is  deserving  of  the  term  "pesf 
wherever  it  is  found  with  us  and,  in  general,  its  presence 
spells  little  or  no  fruit  and  slow  dying  back  of  the 
branchci^  to  heavy  wood  or  even  to  the  ground  when 
protection  to  the  tree  is  not  given  by  insecticides.  Five 
or  six  species  of  our  ladybirds  attack  it,  and  at  least  one 
hymenopterous  parasite  has  been  bred  from  it  in  large 
numbers;  two  or  three  fungus  diseases,  too,  have  been 
observed  to  a&ct  it,  but  the  combined  influence  of  all 
the  natural  enemies  is  slight  What  the  colonial  fruit 
growers  desire  is  that  efficient  enemies  be  found  and 
introduced  ;  and  it  was  thought  that  I  might  get  such  in 
America  or  gain  information  as  to  where  they  might  be 
found. 

For  the  purposes  of  the  quest,  I  consulted  many  of  the 
leading  Afnerican  entomologists  and  visited  the  principal 
sections  of  California  where  the  scale  occurs  and  there 
discussed  the  matter  with  horticultural  officials.  These 
enquiries  and  observations  led  to  the  conclusion  that  no 
natural  tiiemies  of  scale  insects  are  known  in  America 
that  would  be  likely  to  prove  s>i  much  value  against  the 
Bed  Scale  if  intr«>duced  into  the  Colony ;  and  further  that 
no  one  is  yet  avrare  of  the  proper  place  in  which  to  search 
for  the  much  desired  enemies.     In  Southern  California, 
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where  the  Red  Scale  is  an  introduced  orchard  pest,  several 
indigenous  ladybirds,  and  a  number  of  hymenopterous 
parasites  (Insect  Life,  YI,  p.  227),  have  been  observed  to 
attack  it  but  the  combined  effect  of  these  seems  of  no 
more  value  than  the  effect  of  our  own  natural  enemies. 
Nearly  ten  years  ago,  Orcm  australasia  and  Orcus  chalybeus^ 
two  Australian  ladybirds  of  prominence,  were  introduced 
purposely  for  the  scale,  but  although  the  latter  gave  some 
promise  at  first  their  assistance  now  is  hardly  appreciable. 
Just  as  in  this  country  resort  to  fumigating  or  spraying  is 
still  necessary  to  get  profitable  returns  from  iofosted  trees. 
Among  those  with  whom  I  discussed  the  question, 
opinions  were  much  divided  as  to  whether  or  not  such 
blessings  as  efficient  natural  enemies  for  the  scale  were 
anywhere  to  be  found.  No  hope  at  all  was  obtained,  for 
instance,  from  Dr.  L.  0.  Howard,  the  Entomologist  of  the 
the  United  States  Department  of  Agriculture,  nor  from  his 
chief  assistant,  Mr.  C.  L.  Marlatt,  the  former  the  highest 
authority  on  the  hymenopterous  parasites  of  scale  insects 
and  the  latter  a  close  student  of  scale  insects  themselves. 
They  would  not  actually  say  they  thought  there  was 
no  chance,  but  let  it  be  inferred  that  there  appeared 
so  little  chance  that  it  were  much  better  to  expend 
one's  energies  in  developing  and  encouraging  artificial 
remedies, — the  use  of  which  they  considered  would  pro- 
bably still  be  profitable  if  not  absolutely  necessary  in  the 
event  of  the  best  possible  parasites  they  could  imagine 
being  found.  Mr.  Marlatt  further  thought  that  in  time 
the  destructiveness  of  the  scale  would  greatly  decrease, 
not  through  the  establishment' of  new  natural  enemies  or  a 
gradual  increase  in  the  old  ones,  but  through  the  workings 
of  much  more  obscure  influences.  On  the  other  hand  the 
Californians  were  quite  hopeful  in  their  views.  The 
Entomologist  of  the  State  Board  of  Horticulture,  Professor 
Alexander  Craw,  was  quite  confident  that  proper  search 
will  reveal  some  enemy  or  other  which  shall  once  and 
forever  settle  the  Bed  Scale  problem  in  his  State.  His 
Board  seemed  similarly  sanguine,  and  even  at  the  time 
had  an  agent  travelling  in  oriental  countries  with  the 
special  object  of  securing  enemies  of  this  and  other  scales 
which  remain  destructive  in  California.     This  agent,  Mr. 
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George  Compere^  was  at  the  time  of  my  visit  in  Australia, 
from  whence  he  proposed  to  visit  China.  He  had  reported 
that  the  conditions  in  Australia  as  regards  the  Bed  Scale 
were  practically  as  bad  as  those  in  California.  The  funds 
at  the  disposal  of  the  Board  for  the  investigations  were 
nearly  exhausted  but  I  was  informed  that  more  would  be 
requested  from  the  State  government  to  continue  the 
search  in  other  fields  should  those  now  being  searched 
reveal  nothing  of  promise.  The  Californians  do  not  claim 
the  profound  knowledge  of  the  interrelations  of  life  pos* 
sessed  by  the  Washington  officials ;  but  have  faith  that 
devastating  iofestation  by  an  insect  is  unnatural  and 
almost  solely  due  to  the  temporary  absence  of  natural 
enemies.  And  they  are  encouraged  in  their  simple  view 
by  their  observation  that  a  number  of  once  important  scale 
pests  of  their  State  have  one  by  one  been  suppressed 
through  natural  enemies  accidentally  or  purposely  intro- 
duced. As  indicative  that  the  Bed  Scale  cannot  be  au 
exception,  they  cite  the  case  of  the  Yellow  Scale  {Aapidiolm 
citrinua)  which  is  so  closely  related  to  the  Bod  that  the 
two  are  often  confused  and  are  even  yet  generally  con- 
sidered by  scientists  as  varieties  of  one  species.  The 
Yellow  Scale  has  practically  disappeared  wherever  it 
occurred  through  a  hymenopterous  parasite  disseminated 
by  Professor  Craw  and  others  for  the  purpose  of  checking 
it.  The  parasite  to  which  credit  is  given  is  Aspidiotophoffus 
ciirinus.  To  see  for  myself  that  this  scale  was  now  sup- 
pressed I  visited  and  examined  orchards  in  San  Qabriel 
and  Bedlands  which  were  said  to  be  foirmerly  the  worst 
infested  in  the  respective  districts  ;  and  I  had  considerable 
difficulty  in  finding  any  of  the  scale  at  all. 

The  most  likely  place  to  find  natural  enemies  to  battle 
with  an  introduced  insect  is  considered  to  be  in  its  native 
habitat.  The  native  habitat  of  the  Bed  Scale  is  unknown. 
Commerce  had  already  distributed  it  very  widely  before  it 
became  known  to  science  by  name  and  there  was  no  tracing 
its  origin.  It  was  conjectured  by  its  describer  (W.  M. 
Maskell,  1878)  that  it  came  from  southern  Europe ;  and 
Dr.  Howard  and  some  others  competent  to  offer  an  opinion 
are  inclined  to  think  the  surmise  correct.  Occasionally 
there  is  a  little  of  the  scale  on  citrus  fruits  received  at  the 
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Cape  from  southern  Europe  and  as  there  is  generally  none 
and  seldom  much,  it  seems  possible  that  the  soale  may 
occur  in  Italy  and  Spain,  from  whence  the  fruit  comes, 
but  to  be  there  kept  in  check  by  natural  ae^encies.  Scales 
of  other  sorts  are  often  abundant  on  the  fruit  so  artitioial 
remedies  are  not  likely  to  be  responsible  for  the  scarcity 
of  the  Bed.  The  scale  has  been  recorded  to  occur  in 
southern  Europe  for  over  twenty  years  which  shows  that 
its  apparent  scarctty  is  not  likely  to  be  due  to  its  not 
having  had  time  to  spread.  At  my  request  Dr.  Howard 
looked  over  his  records,  and  specimens  of  parasites  bred 
from  the  Eed  Scale  in  Europe,  however,  and  from  there  as 
elsewhere  found  no  record  or  specimen  of  any  species  of 
which  there  is  the  least  likelihood  of  its  being  ctmse- 
quential  if  introduced  to  the  Cape.  Therefore  while  there 
reasonably  seems  a  chance  that  efficient  natural  enemies 
occur  in  Europe,  there  is  no  record  of  their  being  there 
and  no  evidence  beyond  the  mere  fact  that  the  soale  is  not 
known  by  us  to  be  there  injurious  whereas  it  is  injurious 
wherever  else  we  know  it  in  similar  climate.  The  Cali- 
fomians  have  always  believed  that  the  scale  originated  in 
Australia,  as  they  are  confident  that  it  reached  their  State 
from  there ;  but  now  that  they  have  had  that  land  searched 
in  vain  for  natural  enemies,  they  may  turn  their  attention 
to  the  south  of  Europe.     We  hope  so. 

In  Natal  the  Red  Scale  suffers  from  the  attacks  of  a 
parasitic  fungus  which  I  believe  to  be  identical  with 
Sphcerostilbe  eoccophila  found  in  Florida  on  the  San  Jose 
Scale.  The  fungus  has  long  been  known  in  Europe  as 
occurring  on  dead  scale  insects  but  investigations  in 
Florida  proved  that  it  was  a  specific  cause  of  death.  The 
same  fungus  is  said  to  attack  the  Bed  Scale  in  Queens- 
land ;  and  very  recently  in  response  to  an  enquiry  the 
Ceylon  Entomologist,  Mr.  E.  E,  Green,  has  written  me 
that  it  or  a  closely  allied  form  is  an  important  check  on 
the  same  scale  there.  During  the  last  year  the  Natal 
Entomologist,  Mr.  Claude  Fuller,  favoured  us  with  several 
sendings  of  orange  twigs  encrusted  with  scale  affected  by 
the  disease  and  these  twigs  were  tied  to  infested  trees  at 
Newlands  with  the  object  of  infecting  the  scale  thereon, 
but  in  no  instance  was  the  disease  found  to  spread.     It  is 
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surmised  that  the  climate  at  the  Cape  is*  unfavourable  for 
the  propagation  of  the  disease,  the  summers  being  too  dry 
and  the  winters  not  warm  enough.  Since  making  the 
trials,  the  fungus  has  been  discovered  elsewhere  in  the 
suburbs  on  a  lemon  tree  which  is  indicative  that  it  occurs 
at  the  Cape  already.  That  it  occurs  in  the  east  of  the 
Colony  was  learned  three  yearis  ago  ;  a  species  of  native 
scale  was  found  much  diseased  by  it  in  th3  bush  near  Port 
Alfred  in  the  Bathurst  District,  but  no  trace  of  it  was  seen 
in  the  Bathurst  orange  orchards.  Some  more  trials  at 
propagating  it  in  the  orchard  will  be  made  but  success  is 
not  anticipated. 

Introduction  of  Aphis-feeding  Ladybirds. — Aphides  or 
plant  lice  are  frequently  complained  of  by  our  farmeirs. 
One  species  frequently  does  damage  to  cabbage,  rape^  in^d 
allied  plants ;  a  second  species  is  often  complained  of  in 
grain  crops ;  a  third  in  the  melons ;  whilst  others  as  the 
Woolly  Aphis  of  the  apple  and  the  Black  Aphis  of  orange 
and  lemon  trees  are  equally  well  known.  Ladybirds, 
syrphus  flies,  aphis  lions,  and  wasp  parasites,  of  one  kind 
or  another,  prey  on  all  of  the  different  species  and  some  of 
them  at  least  have  fungus  diseases  as  well  to  contend 
against.  Natural  checks  of  other  lcind»  are  still  more 
potent  in  offsetting  their  marvellous  reproductive  powers ; 
thus  myriads  perish  on  the  citrus  trees  with  the  hardening 
of  the  young  wood,  and  violent  rains  dash  other  myriads 
to  the  ground  never  to  regain  their  food  plants.  The  most 
coDspicuous  as  well  as  the  most  important  in  many  cases, 
of  the  insect  enemies  are  the  ladybirds.  But  no  species  of 
ladybird  can  increase  in  numbers  to  compare  with  an  aphis* 
Few  ladybirds  have  more  than  three  or  four  generations  a 
year  in  even  warm  climates  whilst  aphides  are  often  grand- 
parents before  their  first  month  of  existence  is  finished. 
Thus  it  comes  about  that  when  conditions  favour  the 
increase  of  an  aphis  and  it  has  even  a  short  start  of  a 
ladybird  enemy,  the  plant  infested  may  be  severely 
injured  before  the  aphis  is  suppressed.  To  cite  a  common 
example  :  A  species  of  aphis  (Nectarophora  pisi)  sometimes 
finds  our  sweet  pea  plants  early  in  the  spring,  and,  say, 
for  a  week  has  undisturbed  possession.  Then  the  infesta- 
tion is  discovered  by  a  wandering  ladybird  on  the  search 
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for  just  such  an  occurrence,  and  who  at  once  proceeds  to 
avail  herself  of  it,  feeding  voraciously  herself  aud  laying 
eggs  that  her  progeny  may  share  the  feast.  The  eggs 
hatch  in  about  a  week,  and  then  a  swarm  of  hungry  larvce 
slay  the  helpless  lice  right  and  left.  Doing  their  best, 
however,  and  aided  by  other  ladybirds  that  have  been 
attracted  to  the  scene,  they  cannot  even  dispose  of  the 
increase.  In  a  few  weeks  the  larvae  turn  to  pupee  and 
then  to  adults.  A  second  generation  of  larvea  is  shortly 
produced,  and  then  the  aplus  is  quickly  overcome.  Some- 
times, of  course,  the  aphis  is  overcome  more  speedily  and 
sometimes  less  so ;  from  the  beginning,  almost,  there  was 
no  doubt  as  to  ultimate  suppression.  In  some  gardens  the 
aphis  may  be  kept  in  close  check  from  the  beginning  and 
never  be  able  to  injure  the  plants ;  in  others  near  by  the 
plants  may  be  irreparably  damaged  before  relief  is  afforded. 
The  ladybird  larvas  wander  about  when  their  food 
supply  is  exhausted,  but  not  having  wings,  they  do  not 
get  very  far;  some  eventually  find  food  and  live  to 
propagate,  but  the  vast  majority  die  of  starvation  or  fall 
victims  to  their  cannibalistic  brothers  or  to  other  foes. 
For  weeks  at  a  time  there  may  be  practically  no  aphis  of 
any  kind  in  a  locality,  and  then  the  ladybirds  become 
fewer  and  fewer,  so  that  when  aphides  begin  to  appear 
again,  there  are  very  few  ladybirds  about  to  find  them. 
Other  enemies  of  the  aphis-kind  suffer  similarly.  These 
facts  render  it  somewhat  doubtful  that  the  injuries  to 
plants  from  aphides  in  general  could  be  much  lessened  by 
importing  new  species  of  ladybirds  since  the  new-comers 
would  suffer  from  the  same  disabilities  as  our  native 
kinds.  Still,  it  is  possible  that  the  conditions  might  be 
somewhat  bettered  if  the  imported  species  propagated 
more  rapidly  than  the  natives,  if  they  started  to  feed  a 
few  days  earlier  in  the  spring,  or  kept  at  work  through 
our  mild  winters  when  there  was  food ;  likewise  if  they 
had  a  wider  range  of  foods  that  would  enable  a  greater 
proportion  of  them  to  live  through  their  famine  periods,  or 
if  they  possessed  greater  vitality  that  would  assist  in 
carrying  them  through.  As  regards  one  aphis  in  par- 
ticular, the  Woolly  Aphis  of  the  apple,  it  really  does  seem 
1  ladybird  might  be  found  that  likes  it  better 
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than  our  native  species ;  but  it  is  a  species  that,  as  far  as 
I  have  been  able  to  learn,  is  not  much  eaten  by  any  kind 
of  ladybird  when  other  food  is  available.  Unfortunately, 
very  little  is  recorded  of  the  habits  and  peculiarities  of  the 
various  kinds  of  ladybirds  that  would  assist  us  in  making 
a  choice  of  species  for  attempted  colonization  at  the  Cape, 
and  therefore  a  successful  introduction  is  a  matter  of 
chance. 

While  in  America,  the  opportunity  was  taken  to  secure 
specimens  of  kinds  there  common,  in  the  hope  that  one  or 
more  of  them  would  prove  a  benefit  to  us.  Unfortunately 
I  was  not  there  at  the  season  most  fnvouiable  for  collect- 
ing, and  therefore  had  difficulty  in  getting  together  suffi- 
cient numbers  to  make  sendings ;  a  few  weeks  earlier  I 
could  have  easily  obtained  a  hundred  specimens  where  T 
got  one.  From  what  has  been  said,  it  is  clear  that  to 
make  certain  of  the  establishment  of  any  species  dependent 
on  aphis,  considerable  numbers  are  required,  thus  to  offset 
the  fluctuations  in  the  food  supply  and  the  dispersal  of  the 
specimens  in  search  for  food,  ijut  not  being  able  to  find 
considerable  numbers,  what  was  found  was  sent,  with  the 
hope  that  some  of  the  kinds  at  least  would  breed  in  con- 
finement until  there  were  sufficient  for  liberating  out-of- 
doors.  One  sending  was  despatched,  July  23rd,  via 
London,  and  arrived  at  Capetown  August  21st.  As  did 
all  the  sendings  to  be  mentioned,  it  travelled  in  the  cool 
chamber  from  New  York  to  fcjouthampton  and  from 
Southampton  to  Capetown.  The  specimens  were  all 
packed  in  a  wooden  box,  about  six  inches  by  six  inches  by 
ten  inches  inside  measurement ;  they  were  given  foothold 
and  a  chance  to  hide  away  from  one  another  by  making  a 
series  of  compartments  in  the  box  and  packing  these 
loosely  with  paper,  and  further  by  securing  wide  strips  of 
thin  board  just  far  enough  away  from  the  sides  to  give  the 
beetles  a  chance  to  crawl  in  between.  At  each  end  of  the 
box  for  ventilation  was  provided  a  gauze  covered  aperture 
the  Bize  of  a  florin.  When  opened  at  Capetown,  speci- 
mens as  follows  were  found  in  the  box : — 

Megilla  maculata^  40  alive  (about),  194  dead. 
CoccineUa  Q-notata,  300  alive  (about),  38  dead. 
Hippodamia  parenthesiSj  30  dead,  45  alive. 
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Hippodamia  IS-punctatUj  22  dead,  55  alive. 
Hippo  Jamia  glacialia^  1  dead^  35  alive. 
Coccinella  transversoguttata^  9  dead,  18  alive. 
Coccinella  sanguinea^  24  dead,  4  alive. 
Adalia  bipunctata,  14  dead,  6  alive. 
XJorecognized  species,  10  dead,  10  alive. 

Doubtless  many  of  the  specimens  were  already  old  when 
they  started  on  the  journey,  and  would  have  soon  died 
under  any  circumstances;  hence  the  condition  of  the 
insects  on  their  arrival,  as  a  whole,  was  very  satisfactory, 
and  indicates  that  it  is  quite  safe  to  send  aphis-feeding 
lad  J  birds  on  long  journeys  without  food  when  a  low 
temperature  is  maintained.  The  specimens  had  been 
collected  during  the  week  prior  to  their  despatch,  but 
each  evening  those  collected  during  the  day  had  been 
placed  in  an  ice  box ;  therefore  they  were  chilled  and 
inactive  the  whole  of  the  time  except  about  thirty  hours 
(of  very  hot  weather)  while  they  were  in  the  hands  of  the 
express  agency  on  the  way  to  New  York,  and  for  a  day  or 
two  in  England  during  the  change  from  one  boat  to 
another.  All  of  the  species  are  general  aphis  feeders, 
and  most  were  taken  from  pea  aphis.  I  could  find  no 
Woolly  Aphis  at  the  time  from  which  to  collect,  but  was 
informed  that  this  pest  is  preyed  upon  by  0.  denotata  and 
two  of  the  other  species. 

The  Assistant  Entomologist  assumed  charge  of  the 
specimens  on  their  arrival.  He  considered  it  inadvisable 
to  fully  liberate  any  at  once,  but  had  enclosures  of  wire 
netting  made  about  aphis  infested  plants  within  which  to 
start  colonies.  The  netting  was  designed  not  only  to 
prevent  the  escape  of  the  ladybirds,  but  also  to  break  the 
force  of  the  winter  rains  and  thus  protect  the  aphides.  At 
Mr.  Smuts'  estate  on  Camp  Ground  Eoad,  Newlands,  an 
orange  tree  about  ten  feet  high  was  screened  in  and  stocked 
with  0.  9'notafa;  at  Capt.  Meintje's,  Kenil worth,  a  number 
of  stock  plants  were  covered  and  given  the  same  species  and 
all  the  M.  maculaia;  at  Mr.  Eose-Inncs's,  Kenil  worth,  seed- 
ing cabbage  plants  were  screened  and  a  colony  of  G.  d-noiata 
enclosed ;  the  screens  in  all  these  cases  were  tacked  over 
frames  erected  about  the  plants.     Mr.  Henry  Meyers,  at 
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Ferawood,  Kewlands,  permitted  a  large  bed  of  seedling 
orange  trees  to  be  roofed  with  netting,  and  therein  were 
placed  the  species  of  which  there  were  a  few  only,  and 
half  of  the  H.  glacialis.  The  only  liberation  made  in  the 
open  was  of  twenty  C.  Q-notata  on  aphis  infested  roses  in 
the  Municipal  Gardens,  Capetown.  The  beetles  all 
disappeared  from  sight  within  a  few  days.  Two  weeks 
later  a  specimen  of  the  kind  was  found  on  Chrysanthemum 
Aphis  brought  to  the  office  from  Sea  Point  by  Mr.  T.  de 
Villiers.  It  could  only  be  accounted  for  by  presuming  it 
to  be  one  of  those  from  the  Gardens,  and  if  it  were,  it 
probably  flew  or  was  blown  over  the  Lion's  Bump,  perhaps 
a  full  mile  in  an  air  line  oyer  the  mountain. 

None  of  the  colonies  placed  out  of  doors  seem  to  have 
been  successful.  At  Capt.  Meintje's,  the  food  supply  soon 
ran  short  and  it  wns  necessary  to  remove  the  netting  within 
a  month.  Some  of  the  d-notata  may  have  managed  to  pro- 
pagate, but  it  is  hardly  probable.  The  nettings  at  Mr. 
Innes's  were  removed  in  December,  and  only  a  few  beetles, 
no  larvfiB,  were  found.  The  tree  at  Mr.  Smuts'  kept 
infested  all  of  the  time  by  at  least  a  little  aphis,  but  no 
increase  in  the  number  of  ladybirds  was  perceptible,  and 
none  at  all  were  found  when  the  netting  was  ultimately 
removed,  January  15th.  The  screens  at  Fern  wood  were 
kept  on  still  longer,  but  at  the  time  of  writiog  it  is  not 
certain  that  any  of  the  species  have  survived ;  it  is  possible, 
however,  that  a  few  H.  glacialis  are  still  there  and  propa- 
gating.    Aphis  has  been  plentiful  the  whole  time. 

Ihe  work  indoors  was  encouraging  for  a  time.  Mr. 
Mally  secured  the  co-operation  of  many  suburban  friends 
in  keeping  up  the  supply  of  food,  and  when  supplies  about 
Capetown  failed,  a  notice  in  the  daily  paper  brought 
country  friends  to  the  rescue.  But  as  long  as  the  rearing 
continued,  the  care  of  the  creatures  was  very  exacting ; 
they  had  to  be  fed  at  least  once  a  day,  and  in  some  cases 
two,  or  even  three  times.  The  old  food  had  to  be  removed, 
the  boxes  or  cages  cleaned,  and  the  eggs  laid  taken  away. 
If  eggs  were  left  in  twelve  hours  even,  some  were 
almost  sure  to  be  devoured  by  the  parent  beetle,  however 
plentifully  aphis  was  present.  When  the  eggs  began  to 
hatch  vigilance  was  required  again,  as  the  first  laresB  out 
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were  inclined  to  begin  life  by  feasting  on  their  helpless 
brothers  just  breaking  the  shells.  In  November,  the 
question  of  food  supply  was  simplified  by  the  abundanoe 
of  pea  aphis.  Sir.  Charles  Ayres^  the  well-known  nursery- 
man, unfortunately  for  him  but  the  reverse  for  us,  had 
this  insect  in  his  sweet  peas  at  Eosebank,  and  he  kindly 
gave  us  permission  to  visit  the  garden  as  often  as  we 
pleased,  and  to  take  what  we  wanted  of  the  insect.  This 
kind  of  aphis  falls  when  disturbed,  and  it  was  simply  a 
matter  of  jarring  the  plants  to  get  a  good  supply.  For 
several  weeks  a  pint  of  solid  aphis  was  gathered  daily. 

No  eggs  from  any  of  the  species  were  secured  until 
October  25tb,  that  is  until  the  beetles  had  been  kept  at 
the  Cape  two  full  months.  Probably  most  of  the  specimens 
would  not  have  oviposited  until  the  coming  May  had  they 
been  subject  to  the  American  climatic  conditions,  but  it 
was  somewhat  of  a  disappointment  that  they  did  not 
respond  to  the  relative  warmth  of  our  winter  and  early 
spring  and  lay  much  sooner  than  they  did.  (?.  ^-notata 
began  first  on  the  date  mentioned ;  C.transveraoguttata 
followed  on  November  11th,  and  ff.fflaetalts  on 
November  12th.  The  eggs  of  all  three  hatched  in  five  or 
six  days,  and  eggs  from  all  three  were  obtained  off  and  on 
for  over  a  month.  The  first  C.  9-noiata  larvae  became 
pup83  November  16th,  and  adults  November  23rd. 

Everything  went  well  up  to  the  last  week  in  November ; 
then  a  bacterial  disease  broke  out.  It  showed  first  in 
some  pupae  but  was  soon  general  among  the  larvae  and 
among  the  adults  of  the  Cape  generation.  Hundreds  of 
larvae  and  as  many  as  fifty  beetles  were  found  dead  in  a 
single  day,  and  the  mortality  increased  despite  of  all  that 
we  could  do.  It  was  evident  that  none  of  the  species 
would  survive  the  second  generation  in  confinement. 
Consequently  the  heroic  measure  of  liberating  all  the 
surviving  larvae  was  adopted.  They  were  turned  out  to 
the  number  of  a  thousand  or  more  to  care  for  themselves 
among  the  native  ladybirds  on  the  aphis  infested  peas  in 
Mr.  Ayres'  nursery.  But  misfortune  still  followed.  The 
conditions  became  favourable  for  the  development  of  a 
fungus  disease  {Entomophthora  aphidis)^  with  which  a 
small  percentage  of  the  lice  had  been  affected  for  over  a 
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fortnight,  and  this  disease  then  swept  the  aphis  off  whole- 
sale so  that  a  week  after  the  larvaB  had  been  liberated 
on  apparently  superabundant  food,  there  was  nothing  left 
for  them  to  eat  other  than  their  own  kind.  Perhaps  a  few 
escaped  and  we  may  find  progeny  from  them  later,  but  it 
seems  unlikely.  Some  eggs  had  been  saved  at  the  office, 
but  the  larves  from  those  soon  succumbed.  A  few  score 
beetles  were  kept  alive  until  Christmas  and  then  it  was 
deemed  best  to  turn  them  loose  on  pea  aphis  which  was 
becoming  abundant  in  another  Bosebank  nursery.  It  may 
be  that  progeny  of  these  are  somewhere  alive  but  as  ii^ 
the  other  case  there  is  little  hope  of  it. 

It  should  have  been  mentioned  that  a  supplementary 
sending  of  C.  9-notata  and  M.maeulata  had  been  made  from 
America  in  September.  This  lot  was  mixed  with  the  first 
one.     It  was  small  and  not  of  much  consequence. 

The  disease  which  proved  so  disastrous  to  the  indoor 
breeding  was  encountered  a  year  ago  when  rearing  Leis 
ctmformis  (1899  Report,  page  13).  It  attacks  and  destroys 
the  larvse  and  pupae  of  our  native  species,  and  is  probably 
introduced  to  the  rearing  cages  with  the  food.  No  method 
of  excluding  it  has  suggested  itself.  It  is  not  confined  to 
ladybirds  as  it  fatally  affects  larvae  of  Heliothis  armiger 
(the  "  risper  "  in  orchards),  Acrcea  harta  and  Coliaa  eleetra. 
Caltures  have  been  made  which  indicate  that  the  disease  is 
the  same  in  all  cases.  Bacteria  of  two  kinds  are  present, 
one  a  large,  long  bacillus,  and  the  other,  a  small,  short  one ; 
the  latter  is  by  far  the  more  abundant  and  is  presumed 
to  be  the  cause  of  the  trouble.  Dr.  Bobertson  of  the 
Veterinary  Department  kindly  made  mounts  and  cultures 
for  us. 

None  of  the  species  gave  indications  of  fulfilling  the 
conditions  necessary  to  render  them  more  useful  to  us  than 
our  native  species.  Still  it  would  be  unfair  to  draw  con- 
clusions from  their  behaviour  the  first  year  since  as  they 
came  from  the  northern  hemisphere  the  seasons  were 
reversed  for  them.  Arrangements  are  being  attempted 
to  import  more  specimens  this  year.  It  will  be  en- 
deavoured to  get  those  proposed  collected  very  early  in 
the  American  season  so  as  to  get  specimens  which  shall 
be  ready  to  lay  eggs  on  their  arrival.  I  also  have  promises 
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of  a  sending  of  Hippodamia  convergens  from  Mr  E.  M. 
Ehrhorn,  the  Horticultural  Commissioner  for  Santa  Clara 
County,  California.  I  was  unable  to  get  this  species  at 
the  time  of  my  visit,  and  it  is  one  I  should  like  to  have 
tried  as  Mr.  Ehrhorn,  who  is  a  good  emtomologist,  tells  me 
it  feeds  fairly  well  on  the  Woolly  aphis. 

Introductions  of  Scale-feeding  Ladybirds. — ^The  one  lady- 
bird above  others  the  writer  has  wished  to  see  established 
in  South  Africa  is  CrgptolcBmus  montroueieri^  an  Australian 
species  that  feeds  on  mealy  bugs ;  this  is  wanted  here  to 
prey  on  the  mealy  bu^  getting  troublesome  in  the  Cape 
district  in  the  vineyards  and  another  species  causing  much 
anxiety  among  the  pineapple  growers  in  Bathurst  and 
East  London  districts.  We  have  several  other  mealy  bugs 
at  the  Cape  but  the  two  mentioned  are  the  only  ones  that 
are  at  all  pestiferous ;  the  natural  checks,  whatever  they 
be,  seem  sufficient  to  keep  the  others  within  bounds  and 
might  possibly  in  time  prove  sufficient  for  the  present 
exceptions,  but  discretion  prompts  the  establishment  of 
the  ladybird.  This  creature  is  said  to  have  suppressed  a 
severe  mealy  bug  infestation  in  the  Hawaiian  Islands 
(see  page  4).  It  was  introduced  into  California,  without 
special  reason,  I  believe,  as  mealy  bugs  are  not  trouble- 
some there,  but  as  a  good  thing  to  have  at  hand  for 
emergency.  Professor  Alexander  Craw,  already  mentioned, 
had  a  small  colony  at  his  San  Francisco  office  at  the  time 
of  my  visit,  and  generously  gave  me  about  sixty,  nearly 
all  he  had,  of  the  adults  for  sending  to  the  Cape.  These 
were  confined  for  despatch  with  a  plenteous  supply  of 
mealy  bug  on  leaves  of  a  palm-like  plant  in  two  blotting 
paper  lined  boxes,  each  five  inches  by  five  inches  by  nine 
inches  inside  measurement.  At  the  same  time  Professor 
Craw  gave  me  about  thirty  specimens  each  of  Noviw  hellus 
and  Novius  sp.^  the  former  a  red  striped  ladybird  and 
the  latter  a  black  species,  both  of  the  same  size  and  closely 
allied  to  the  well-known  Novius  (  Vedalia)  cardinaliSy  and 
like  it  feeding  on  Australian  Bug.  These  ladybirds  I 
thought  it  would  be  well  to  have  in  South  Africa  to 
supplement  the  Yedalia,  which  as  many  suburbanites 
know  fails   to   perform  its   duty   in   plumbago   hedges; 
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besides  they  might  prove  more  hardy,  it  was  thought,  in 
the  elevated  northern  .  districts.  The  two  were  packed 
together  with  Anstraliau  Bug  on  Acacia  (feeurrena  twig^ 
in  a  box  similar  to  those  used  for  the  OrifptoltBmus ;  and 
as  the  twigs  were  succulent,  the  precaution  was  taken  of 
alternating  layers  of  the  twigs  with  layers  of  absorbent 
paper.  A  fourth  box  was  packed  with  about  two  hundred 
specimens  of  Rhtzobius  ventralis^  twenty  of  Novtus  kosbeli, 
forty  of  Rhizohius  hphanthce^  and  ten  of  Ghilocorun 
bitmfneruSj  with  Australian  Bug  and  Black  Scale  to  serve 
as  food.  These  various  species  were  collected  in  an 
Alameda  County  orchard  with  the  assistance  of  Professor 
Craw.  B.  ventraba  is  a  very  quick  breeder  and  feeds 
chiefly  on  scales  like  our  Brown  or  Soft  Scale.  N. 
Kceheh  also  breeds  quickly  and  feeds  on  the  Australian 
Bug.  R.  lophanthcB  is  a  tiny,  remarkably  active  ladybird 
which  attacks  various  scales ;  I  saw  it  working  very  well 
on  Aspidiotus  nerity  a  scale  common  in  the  Colony  on 
various  plants  and  often  injurious  to  lemon  trees. 
Chilocoma  bivulnervs  is  the  only  one  known  positively  to 
be  a  native  American  species  ;  it  is  a  general  feeder  and 
perhaps  the  most  important  of  all  the  American  scale 
attacking  ladybirds.^  It  and  its  very  close  allies  attack 
the  Red  Scale,  and  closely  resemble  a  colonial  species 
( Ohilocorus  distigmm)  of  similar  food  habits.  A  fifth  box, 
double  the  size  of  the  others,  was  packed  with  the  ordinary 
Vedalia,  larvae,  pupse  and  adults  of  the  species  on  Australian 
Bug  infested  Acacia  twigs  being  interlaid  with  absorbent 
paper.  All  of  the  boxes  were  of  cypress  wood  one  inch 
in  thickness,  and  were  sealed  to  prevent  the  escape  of  any 
of  the  insects.  That  the  boxes  be  small,  very  strong,  and 
perfectly  sealed  was  stipulated  by  the  steamship  company 
with  which  I  had  made  arrangements  for  carrying  the 
boxes  from  New  York  to  Southampton  ;  the  company 
insisted  on  the  conditions  fearing  that  a  box  might  by 
some  mishap  get  broken  open  and  the  passengers  see  the 
insects  and  mistake  them  for  unmentionables  ! 

The  boxes  left  San  Francisco  August  29th  and  arrived 
at  Capetown  October  9th;  the  first  week  they  were 
exposed  to  a  warm  temperature  but  had  the  advantages 
of  travelling  in  the  cool  chamber  thereafter.     A  somewhat 
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foul  odour  emanated  from  them  when  they  were  eventually 
opened  but  there  was  practically  no  mould.  Some  of  the 
insects  enclosed  as  food  were  still  alive ;  the  mealy  bugs 
particularly  had  lasted  well.  Only  three  specimens  of 
the  CryptolcBtnuB  were  alive,  two  of  the  Chilocorus^  whilst 
all  of  the  N.  Iceheli  were  dead.  The  Vedalia  travelled 
best  and  was  used  almost  at  once  for  filling  applications 
for  colonies  to  suppress  Australian  Bug  outbreaks.  The 
two  species  of  Novius  in  company  also  were  in  splendid 
condition ;  not  many  adults  were  found  alive  but  there 
was  an  abundance  of  larvae  and  pupee  which  had  developed 
on  the  way.  The  two  species  of  Rhissohius  were  still  alive 
in  numbers  but  no  count  was  made. 

Prior  to  my  visit  I  had  written  to  Professor  Craw  asking 
his  aid  and  he  had  written  Mr.  George  Compere  (see 
page  25)  requesting  him  to  send  us  specimens  of  the 
Cryptolcemus  direct  from  Australia.  Mr.  Compere  com- 
plied and  despatched  a  sending  of  some  hundreds  of 
specimens.  These  he  sent  by  mail  as  full  grown  larvse 
and  pupee  on  blotting  paper  over  a  mat  of  moss.  His 
accompanying  letter  of  advice  was  dated  from  Sydney, 
New  South  Wales,  July  12th,  and  reached  here  with  the 
specimens  on  August  21st.  The  moss  was  found  to  be 
dry  when  the  box  was  opened  but,  presumably,  it  was 
slightly  moistened  at  the  time  of  the  packing.  The  insects 
with  one  exception  had  transformed  to  adults  on  the  way, 
and  all  but  four  of  the  beetles  and  the  one  exception,  a 
pupa,  had  succumbed.  The  pupa  changed  to  the  beetle 
stage  the  day  after  arrival  and  on  the  same  day  two  of  the 
beetles  died,  thus  leaving  only  three  specimens.  These 
appeared  sickly  at  first  but  Mr.  Mally  succeeded  in  keeping 
them  alive  and  in  breeding  from  them.  Two  chanced  to 
be  females.  He  was  also  successful  in  breeding  from  the 
three  survivors  of  the  CaUfomian  sending.  Mealy  bug 
from  ooleus,  orange  and  lemon  trees,  crotons,  ferns, 
oleanders,  pineapple  plants,  guava  trees,  grape  vines  and 
still  other  kinds  of  plants,  and  the  Norfolk  Island  Pine 
Scale  {Eriocoecus  araucariw)  were  used  as  food.  The 
beetles  lay  a  few  eggs  at  a  time  among  the  masses  of  mealy 
bugs,  and  thus  young  larvae  and  old  larvsB  from  one 
mother  are  present   at   the   same   time ;    this   makes   it 
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difficult  to  separate  sucoessive  generations.  The  beetles 
of  the  first  Cape  generation  began  to  emerge  November 
12th,  that  is  about  twelve  weeks  of  winter  and  early 
spring  from  the  time  the  first  beetles  were  received.  Ab 
summer  has  advanced  the  duration  of  the  larval  and  pupal 
stages  has  shortened  and  only  about  six  weeks  is  now 
necessary  for  a  generation.  Strong  colonies  of  the  species 
are  now  on  hand. 

Novius  hellus  and  Novius  9p.  have  both  done  fairly 
well  in  confinement  and  specimens  have  been  liberated 
out  of  doors  in  suitable  places.  Both  multiply  rapidly. 
The  two  specimens  of  C.bivulnerui  succumbed 
without  issue.  The  two  species  of  BhtsfoMus  were  kept 
together  in  jars  and  fed  on  Black  Scale.  Both  did  well  at 
first,  but  in  the  second  generation  the  B.  hj>hanthcB  all 
died,  and  the  ventralis  fell  off  greatly  in  numbers.  It  is 
not  improbable  that  the  bacterial  disease  noted  above  was 
responsible,  but  the  mortality  was  not  observed  in  time  to 
ascertain  if  this  were  the  case.  The  surviving  specimens 
of  ventralis  were  given  their  liberty  in  the  Municipal 
Gardens,  where  suitable  food  and  shelter  were  abundant. 
None  have  since  been  seen,  but  it  is  quite  probable  that  a 
few  have  survived  and  propagated.  It  is  an  inconspicuous 
specie?,  therefore  hard  to  find  on  a  plant,  and  it  is  said  to 
be  disinclined  to  leave  a  place  as  long  as  it  has  food  in 
plenty  and  shelter. 

Professor  P.  M.  Webster,  the  Entomologist  of  the  Ohio 
Experiment  Station,  whose  opiniou  in  regard  to  the  whole 
question  of  natural  enemies  of  scale  insects  was  sought^ 
suggested  to  me  that  we  might  find  PentiUa  tniseila  of 
considerable  value  for  feeding  on  the  Red  Scale*  This  is  a 
very  tiny,  black  ladybird,  hardly  larger  than  the  head  of  a 
pin,  that  preys  industriously  and  with  good  effect  on  the 
San  Jose  Scale  in  the  eastern  United  States.  Whilst  not 
able  to  suppress  its  nost,  it  acts  as  an  important  check.  It 
also  attacks  other  scales,  and,  in  fact,  was  well  known 
before  the  San  Jose  Scale  appeared  in  the  east.  Therefore 
there  seemed  a  chance  that  it  would  take  to  the  Bed  Scale 
with  us.  Professor  Webster  very  kindly  sent  his  assistant 
to  a  distant  comer  of  the  State,  where  he  knew  the  species 
could  be  obtained,  and  had  several  hundred  specimens 
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collected  for  me.  These  I  received  on  my  return  from 
California,  and  sent  to  the  Cape  with  the  second  lot  of 
aphis  feeders.  Every  specimen,  however,  died  on  the  way. 
Later  in  the  season  Professor  Webster  tried  again.  He 
had  about  twelve  hundred  collected  and  packed  with 
crumpled  bits  of  paper  in  a  tin  box,  which  measured  about 
four  by  six  by  ten  inches.  The  lid  was  soldered  on,  and 
hence  no  fresh  air  nor  moisture  could  obtain  access.  The 
box  was  sent,  as  were  the  previous  ones,  in  the  care  of  the 
Agent-General  ior  the  Colony  at  London,  and  travelled  in 
the  cool  chamber  of  both  carrying  v^seels.  It  reached 
Capetown  on  December  6th,  thirty-six  days  from  the  date 
of  its  despatch  fr6m  Ohio.  As  was  expected,  most  of  the 
beetles  succumbed,  but  about  five  hundred  living  ones  were 
found  hidden  in  the  creases  of  the  paper.  These  survivors 
were  placed  in  jars  with  scale  of  diflPerent  kinds.  Some 
specimens  appeared  to  eat,  but  most  clustered  in  the  comers 
as  if  desirous  to  hibernate.  No  inclination  to  lay  eggs  was 
manifested,  and  day  by  day  the  numbers  grew  less.  They 
seemed  to  like  Bed  Scale  as  well  as  any  kind,  and,  thinking 
they  might  fare  better  out  of  doors,  half  of  them  were  given 
liberty  on  a  small  lemon  tree,  badly  infested  with  Bed 
Scale,  at  Kenil  worth.  These  were  not  to  be  found  a  few 
days  later,  and  have  probably  been  lost  entirely.  Those 
remaining  at  the  office  continued  to  die  off,  and  after  a 
fortnight  they  were  placed  in  a  sheltered  nook  of  the 
Gburdens  near  where  R.  ventralis  was  liberated.  As  none 
.  had  showed  any  disposition  to  oviposit,  it  is  feared  that 
they  have  failed  to  establish  their  kind.  It  would  be  well 
worth  the  trouble,  I  think,  to  make  other  trials  with  the 
species;  perhaps  it  would  be  better  to  get  them  in  the 
American  spring,  as  they  then  would  be  more  apt  to  lay 
shortly  after  their  arrival. 

It  may  be  well  to  state  in  closing  these  notes  relative  to 
beneficial  insects  that  the  present  knowledge  of  insects 
predatory  and  parasitic  on  other  insects,  is  very  deficient 
While  it  may  be  known  very  well  that  a  certain  species  o^ 
parasite,  for  instance,  is  very  active  in  attacking  a  certain 
plant-feeding  pest,  and  thus  apparently  holding  that  pest 
in  suppression  in  some  seasons,  almost  nothing  at  all  may 
be  known  relative  to  that  parasite's  habits,  nor  any  other 
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knowledge  that  would  guide  one  in  an  effort  to  transfer 
that  parasite  alive  to  a  distant  land.  Thus,  in  the  United 
States  a  certain  parasite  is  known  to  affect  the  eggs  of  the 
Pear  Slug  (Eriocampaides  limacina).  The  Slug  there  is  not 
nearly  the  injurious  insect  it  is  with  us.  The  parasite, 
therefore,  might  prove  a  valuable  acquisition  in  the  Colony, 
How  to  intellii^ently  attempt  its  iutroduction,  however,  is 
beyond  our  ken.  Careful  investigation  might  disclose  a 
simple  way,  but  the  investigation  would  necessarily  be  very 
costly  in  time  and  trouble,  and  in  the  end  might  lead  to  no 
good  so  far  as  helping  us  is  concerned.  A  hundred  years 
hence  sufficient  knowledge  in  regard  to  where  such 
parasites  are  to  be  found  when  their  now  kiiown  hosts  are 
gone,  and  other  essential  particulars  of  the  life  history, 
may  have  accumulated,  so  that  an  entomologist  of  that  time 
maj  be  able  te  deduce  at  once  whether  or  not  their  successful 
exportation  is  practicable.  At  present,  too,  it  is  not  known 
to  what  extent  most  parasites  are  responsible  for  the  sup- 
pression  of  their  hosts.  In  the  instance  cited  it  may  be 
that  careful  study  would  disclose  that  the  parasite  is  only 
a  minor  agency,  whilst  peculiar  climatic  factors  or  de- 
generation of  the  pest  through  obscure  causes  was  chiefly 
responsible.  This  paragraph  is  inserted  here  because  many 
of  our  fruit-growers  have  the  idea  that  finding  and  intro- 
ducing effi'^ient  natural  enemies  of  insects  is  a  very  simple 
matter,  and  that  the  suppression  of  their  pests  in  that  way 
would  be  in^xpimsive. 


INSECT     LEaiSLlTION. 

As  was  announced  last  year,  the  subject  of  insect  legis- 
lation for  the  protection  of  horticultural  interests  will  be 
given  a  prominent  position  in  my  annual  reports  until  we 
have  acceptable  measures  enacted  or  until  the  matter  loses 
its  interest  entirely  to  the  progressive  fruit-growers.  As 
formerly,  the  three  phases  of  the  subject  will  be  dealt  with 
separately  )  and,  as  appendices  to  the  report,  copies  of  the 
legislative  measures  proposed  will  be  given. 

The  JNurseries  Bill. — It  is  now  seven  years  since  agitation 
for  legislation  that  would  minimise  the  growing  evil  of 
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spreading  pests  with  nursery  stock  was  started,  and  five 
years  since  the  present  Bill  was  drafted  by  tke  Western 
Province  Board  of  Horticnltnre.  The  text  of  the  Bill  is 
given  in  full  in  the  appendix,  and  explanations  of  the  text 
and  arguments  for  the  passage  of  the  measure  have  occupied 
much  space  in  the  report  for  every  year  since  1895.  To 
every  right-minded  fruit-grower  and  nurseryman  who  has 
read  these  discussions  it  has  been  shown  conclusively,  the 
writer  believes,  that  the  Colony  is  in  sore  need  of  legislation 
such  as  is  proposed.  This  legislation  has  the  object  of 
restricting  to  the  maximum  degree  practicable  the  dis- 
semination of  pests  from  our  nurseries,  and  of  there  detect- 
ing and,  if  possible,  of  eradicating  newly-introduced  pests. 
The  details  of  the  Bill  are  framed  to  accomplish  the  objects 
with  the  least  possible  trouble  and  expense  to  the  nursery- 
man compatible  with  success  and  are  in  no  wise  harsh  or 
irrational.  Other  countries  have  fully  demonstrated  the 
usefulness  of  nursery  inspection,  and  hence  procrastination 
in  enacting  similar  laws  here  cannot  be  justified  by  the 
pica  that  such  would  be  impracticable  and  without  prece- 
dent. 

With  each  year  of  no  effective  legislation  the  dissemina- 
tion of  pests  and  diseases  of  orchard  trees  and  fruits 
increases  and  becomes  more  and  more  difficult  to  effectually 
check.  Under  the  political  conditions  of  the  Colony,  the 
people  most  concerned,  the  fruit  growers,  are  those  most  to 
blame  for  the  continuance  of  the  grievous  inaction.  If 
they,  the  fruit  growers,  would  earnestly  demand  nursery 
inspection,  the  Government  would  quickly  accede.  But  to 
all  appearances  the  great  mass  of  them  are  content  with 
criticising  and  thus  retarding,  or  at  the  best  inefficiently 
supporting  the  measures  which  are  proposed ;  and  when, 
in  a  few  years,  they  are  goaded  into  concrete  action  by  the 
expense  of  dealing  with  pests  new  to  their  orchards,  it  can 
only  be  expected  they  will  blame  the  Government  and  its 
experts  for  the  costly  delay  for  which  they  themselves  are 
almost  wholly  responsible.  Meanwhile  such  occurrences 
as  the  following,  reported  by  the  secretary  of  the 
Oudtshoorn  Fruit  Growers'  Association  in  a  recent  letter, 
will  be  frequent:  "I  am  sending  you  a  white  scale  for 
i  dentification.    I  strongly  suspect  it  to  be  Diaspis  amygdali^ 
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a  pest  I  have  not  noticed  here  before.  It  was  introdaced 
iato  this  district  by  a  Calitzdorp  orchardist  who  got  some 
peach  and  plum  trees  from  a  nursery  in  the  metropolitan 
proTinoe." 

The  proposed  measure  requires  that  the  removal  of  stock 
from  pest  infected  sections  of  nurseries  be  stopped  until 
the  pests  be  exterminated  and  a  certificate  to  that  effect  be 
given  by  the  Government  inspector.  This  precautionary 
quarantine  I  believe  to  be  necessary  to  best  safeguard  the 
interests  of  the  fruit  growers.  But  material  benefit  ooidd 
doubtless  be  derived  from  less  drastic  requirements,  and 
rather  than  have  the  horticultural  interests  suffer  from 
longer  delay,  I  strongly  recommend  that  in  case  the  Bill 
as  it  stands  fails  this  year  to  get  through  Parliament, 
immediate  action  be  taken  to  urge  a  modification  of  it  that 
cannot  fail  to  get  the  necessary  support.  Compulsory 
fumigation  in  a  prescribed  manner  of  all  nursery  stock  as 
it  leaves  the  nursery  to  ensure  the  destruction  of  infesting 
scale  insects  might  be  demanded  and  this  requirement  ol 
them  would  meet  with  objection  from  few  nurserymen. 
Neither  could  much  objection  be  made  to  a  periodical 
inspection  of  all  nurseries  by  a  Government  officer  having 
a  Imowledge  of  insects  and  diseases  liable  to  be  spread 
with  nursery  stock,  if  such  inspections  were  to  be  con- 
ducted solely  to  acquaint  the  nurseryman  with  the  pests 
present  on  his  grounds  ;  and  if  made  cognizant  of  the  pests 
and  informed  how  best  to  treat  them,  the  majority  of  our 
nurserymen  would  take  some  steps  to  remedy  matters. 
Having  thus  introduced  nursery  legislation  and  accustomed 
those  affected  to  it,  it  might  not  prove  difficult  to  secure 
amendments  that  would  make  the  law  all  that  is  desired 
for  the  objects  now  in  view. 

Orchard  Pest  Bill. — The  proposed  "Plant  Pests  and 
Diseases  Bill,"  prepared  by  the  Western  Province  Horticul- 
tural Board  two  years  ago  and  supported  by  the  Eastern  Pro- 
vince Horticultural  Board  at  a  meeting  held  at  Queenstown 
in  July,  18i^9,  was  brought  up  for  discussion  by  the  fruit 
growers,  both  western  and  eastern,  at  their  annual  con- 
ferences this  past  year.  The  Western  Province  fruit 
growers  voted  to  postpone  consideration  of  the  measure  for 
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a  year.  The  Eastern  Province  fruit  growers  voted  to 
withhold  their  support  because  the  measure  was  drafted  on 
"permissive*'  and  not  "compulsory"  lines.  The  Bill, 
it  may  be  well  to  review,  authorises  the  formation  of  local 
horticultural  commissions  in  districts  or  wards  of  districts 
in  which  the  local  Fruit  Growers'  Association  or  Agricul- 
tural Association  requests  the  enforcement  of  the  permissive 
clauses.  These  local  commissions  are  empowered  to  have 
all  the  properties  within  the  area  for  which  they  are 
appointed  inspected  to  ascertain  their  condition  as  regards 
insects  and  plant  diseases  deemed  pestiferous,  and  to 
compel  occupiers  to  apply  prescribed  remedies  for  such 
evils  should  they  be  considered  a  public  menace.  There 
are  two  sections  compulsory  for  the  whole  Colony ;  one 
authorising  the  Minister  for  Agriculture  to  have  action 
taken  to  suppress  any  exceptionally  injurious  pest  of 
limited  distribution ;  and  the  other  prohibiting  the  trans- 
port in  public  conveyances  and  the  sale  in  public  markets 
of  fruit  infested  with  the  Codling  Moth  or  with  living 
scale  insects. 

The  object  of  the  proposed  measure,  as  may  be  readily 
deduced,  is  ta  check  the  dissemination  of  pests  from 
orchards  and  from  fruit  sent  from  the  premises.  Thus  it 
supplements  the  proposed  Nursery  Inspection  measure. 
The  pests  such  as  scale  insects  and  plant  lice  which  are 
spread  in  a  wholesale  manner  from  nurseries  tend  to  spread 
slowly  from  orchards  in  which  they  become  established  to 
surrounding  premises.  Then  there  are  other  orchard 
insect  pests  that  are  rarely  spread  with  nursery  stock  hot 
which  spread  more  or  less  freely  from  orchard  to  orchard 
by  virtue  of  their  wing  power ;  the  Pear  Slug  may  be 
cited  as  an  example.  Then  there  is  a  third  class  of  insect 
pest,  which  like  the  second  may  fly  from  farm  to  farm, 
and  which  may  also  be  disseminated  in  a  wholesale  manner 
by  accompanying  consignments  of  fruit;  such  is  the 
Codling  Moth  and  the  Fruit  Fly.  In  so  far  as  the  last 
class  of  the  pests  is  concerned,  the  fruit  grower  plays  a 
part  analogous  to  that  played  by  the  nurseryman  in  the 
dissemination  of  pests  that  spread  with  nursery  stock. 
The  chief  difference  between  the  two  cases  is  that  the 
nursery  evil  is  both  the  greater  in  importance  and  the 
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more  easy  to  remedy.  As  regards  the  first  two  classes  of 
pests,  there  is  far  less  need  for  legislation ;  and  except  in 
strictly  frnit  growing  sections  of  the  country  legislation 
for  their  control  seems,  to  the  writer,  not  only  unnecessary 
but  actually  undesirable,  among  other  good  reasons 
because  the  expense  of  enforcing  effective  legislation  would 
be  entirely  disproportionate  to  the  benefits  derivable. 
I  believe  the  Eastern  Province  fruit  growers  to  be  therefore 
unreasonable  in  wanting  the  permissive  features  of  the  Bill 
made  compulsory. 

Whilst  visiting  California  this  last  year  I  took  the 
opportunity  to  observe  the  workings  of  the  orchard 
legislation  in  force  there.  The  Califomian  law  is  a 
permissive  one  with  the  county  as  the  unit.  The 
counties  are  about  as  large  as  our  districts  and  in  many 
respects  correspond  to  them.  The  primary  law  was  enacted 
twenty  years  ago  and  has  been  amended  several  times,  but 
there  has  been  no  interference  with  its  permissive 
character.  Some  counties  have  the  legislation  in  force  and 
some  have  not,  largely  dependent  on  the  local  interest  in 
horticulture.  This  order  of  things  seems  very  satisfactory. 
Where  fruit  growing  is  pre-eminently  the  business  of  the 
people,  the  legislation  is  strictly  enforced  and  is  seen  at 
once  by  the  observer  to  be  an  instrument  of  immense  value 
to  the  community;  in  general,  any  man  that  neglects 
insect  pests  in  his  orchards  is  deemed  to  be  maintaining  a 
public  nuisance  and  is  prosecuted  accordingly  should  he 
fail  to  apply  remedies  as  demanded  by  the  horticultural 
commissioners  But  in  counties  where  frnit  growing  ranks 
as  a  minor  pursuit  public  sentiment  is  not  strong  enough 
to  enable  the  horticultural  commissioners  to  force  the 
orchardists  to  deal  with  ordinary  pests,  and  they  are  forced 
to  modify  their  work  to  disseminating  useful  information 
in  regard  to  remedies  for  the  pests,  introducing  and  assisting 
the  establishment  of  beneficial  insects,  guarding  against  the 
importation  of  new  pests  to  their  area,  and  otherwise 
rendering  themselves  generally  useful  to  the  horticultural 
interests  tbey  represent. 

Personally,  the  writer  favours  the  measure  as  drafted 
by  the  Western  Province  Board  of  Horticulture,  but  deems 
it  of  small  importance  compared  with  the  Nurseries 
Inspection  and  Quarantine  Bill. 
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Import  Regulations^ — The  Colony  has  serviceable  regu- 
lations governing  the  introduction  of  foreign  grown  plants 
and  fruits,  but  it  was  pointed  out  two  years  ago  that  these 
regulations  should  be  amended  in  several  respects.  A 
draft  schedule  embodying  the  proposed  changes  was  drawn 
up  by  the  Western  Province  Horticultural  Board,  and  at 
this  time,  a  year  ago,  it  seemed  as  if  the  draft  would  be 
adopted.  Delays,  however,  have  taken  place,  and  at 
the  time  of  writing  there  is  still  some  uncertainty  what 
course  the  Government  will  follow.  Imports  of  fruits 
would  not  be  affected  by  the  changes  proposed,  but  imports 
of  fruit  trees  would  be  limited  to  new  varieties,  and  these 
only  allowed  entrance  in  small  numbers,  and  under  special 
permits.  Introductions  of  stone  fruit  trees,  now  wholly 
prohibited,  would  be  permitted  on  the  same  terms  as  other 
fruit  trees  if  accompanied  by  a  declaration  certifying  that 
the  stock  was  not  grown  in  states  or  provinces  of  the 
United  States  or  Canada  where  the  diseases  peach  yellows 
and  peach  rosette  occur.  The  further  introduction  of  peach 
stocks  from  anywhere  would  be  prohibited  after  due 
notice.  And  lastly,  the  Examining  Officer  would  be  given 
the  authority  to  fumigate  all  imported  trees  whether  or  not 
he  found  pestiferous  insects. 

The  first  amendment  is  desired  to  further  minimize  the 
risk  which  is  always  present,  however  careful  and  compe- 
tent be  the  Examining  Officer,  of  introducing  new  pests 
and  diseases.  Many  of  the  worst  pests  which  we  are 
striving  to  keep  out  are  inconspicuous  on  their  food  plants, 
and  owing  to  the  generally  soiled  and  often  musty  con- 
dition of  imported  trees  on  their  arrival  here  a  slii(ht 
infestation  by  these  insects  might  be  easily  overlooked 
even  in  a  most  painstaking  inspection.  Fumigation  with 
hydrocyanic  acid  gas  might  catch  these  but  fumigation  must 
not  be  considered  infallible.  Then  again,  there  are  a  number 
of  serious  plant  diseases  that  cannot  be  detected  in  dormant 
stock.  To  some  measure  these  objections  apply  to  small 
consignments  such  as  would  be  permitted  under  the  pro- 
posed revised  regulations,  but  the  Examining  Officer  could 
take  time  to  critically  inspect  every  particle  of  surface  in 
the  case  of  a  few  trees  when  such  scrutiny  would  be 
obviously  impracticable  in  the  case  of  a  large  number  of 
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trees*  Moreoyer,  trees  of  varieties  new  to  the  Colony,  as 
all  would  be  under  the  amendment,  would  almost  to  a 
certainty  be  carefully  selected  stock  from  the  best  nurseries. 

The  second  amendment,  that  to  permit  of  a  limited 
introduction  of  stone  fruit  trees  of  new  varieties  from  the 
United  States  and  Canada,  is  to  relieve  our  fruit  growers 
and  nurserymen  of  a  wholly  unnecessarf  and  harmfut 
restriction,  the  pros  and  cons  of  which  were  discussed  in 
the  writer's  1898  report. 

The  amendment  to  prohibit  the  introduction  of  peach 
stocks  is  urged  by  the  Western  Province  Horticultural 
Board  after  a  careful  consideration  of  the  matter  and  con- 
sultation with  several  nurserymen.  It  appears  that  peach 
stocks  may  be  successfully  grown  in  the  Colony  from  seed, 
and  hence  that  there  ifr  no  necessity  to  import  stocks.  The 
objection  to  importing:  them  is,  of  course,  the  attendant 
danger  of  incidentally  intoducing  plant  pests  and  diseases 
new  to  us.  Owing  to  the  great  number  of  fruit  tree  stocks 
in  consignments,  sometimes  hundreds  of  thousands,  it  is 
obviously  impossible  to  fully  determine  on  the  absence  of 
injurious  insects. 

The  final  amendment  noted,  that  giving  the  Examining 
Officer  the  authority  to  fumigate  trees  irrespective  of  find- 
ing injurious  insects,  is  needed,  not  so  much  for  fruit  trees, 
in  case  the  amendments  are  accepted,  as  for  hardy  plants 
other  than  fruit  trees  which  would  still  be  allowed  in- 
troduction in  unrestricted  numbers. 

The  wisdom  of  the  proposition  to  limit  the  importations 
of  fruit  trees  to  a  few  plants  of  new  varieties  is  questioned 
by  a  certain  section  of  the  Eastern  Province  fruit  growers 
on  the  ground  that  the  colonial  nurserymen  would  thus 
receive  unwarranted  protection  from  foreign  competition. 
But  in  addition  to  the  indisputable  fact  that  the  intro 
duction  of  the  foreign  grown  trees  in  quantities  is  attended 
with  grave  risks  to  our  horticultural  interests,  it  may  be 
said  in  support  of  the  restriction  against  this  charge  that 
the  colonial  nursery  business  has  reached  a  stage  at  which 
honest  competition  within  our  borders  is  sufficient  to  guard 
against  exorbitant  charges.  The  colonial  nuseryman,  it  is 
true,  cannot  afford  to  sell  his  trees  at  the  low  rates  current 
in  Australia  and  America ;  but,  all  the  facts  considered. 
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colonial  grown  trees  from  a  high- class  nursery,  at  colonial 
prices,  are  far  preferable  for  the  South  African  farmer  to 
foreign  grown  trees  of  the  same  varieties,  at  the  lowest 
cost  at  which  it  is  possible  to  land  them.  Then  again  it  is 
sincerely  hoped  that  before  long  we  shall  have  nursery 
legislation  in  force  in  the  Colony,  and  in  fairness  to  our 
nurserymen  we  should  have  regulations  of  equal  stringency 
and  efficiency  governirg  the  importation  of  stock. 


MISCELLANEOUS  INSECT  NOTES. 

Codling  Moth. — The  indications  are  now  that  in  a  very 
few  years  the  whole  of  the  south-western  districts  of  the 
Colony  will  be  no  better  off  than  California  and  South 
Australia  as  regards  this  pest  of  apples  and  pears ;  in  other 
words,  it  will  be  a  case  of  thorough  spraying  with  arseni- 
cals  or  the  infestation  of  the  bulk  of  the  crop.  Legislation 
to  restrict  the  spread  of  the  insect  in  this  part  of  the  Colony 
would  now  prove  of  little  avail,  although  doubtless  euforced 
prohibition  of  the  sale  of  infested  fruit  would  have  the 
effect  of  inducing  many  fruit  growers  to  combat  the  pest, 
who,  without  the  law,  would  do  nothing  at  all  to  lessen  its 
ravages,  and  would  thereby  assist  the  projp'essive  fruit 
grower  on  neighbouring  property  to  keep  the  pest  down 
in  his  orchards. 

Growers  of  fruit  in  TJitenhage,  Albany,  Bathurst,  and 
other  south-eastern  districts  where  horticulture  ranks  as  a 
c6mmercial  pursuit,  had  well  give  this  pest  their  attention, 
ascertain  by  comparison  of  notes  and  examination  of  their 
orchards  if  it  has  reached  them,  and,  if  it  has  not,  to  insist 
that  no  apples  or  pears,  or  other  fruit  if  infested,  be 
allowed  to  come  into  their  districts  from  infected  ones. 
Graaff-Reinet,  and  the  country  for  thirty,  forty,  or  more 
miles  around  is  more  or  less  badly  infested ;  the  town 
itself  has  long  harboured  the  pest,  and  it  is  said  that  fruit 
is  sent  from  there  to  TJitenhage  and  Port  Elizabeth.  Other 
things  being  equal,  fruit-growing  areas  without  the  Cod- 
ling Moth  will  have  a  very  decided  advantage  over  those 
that  become  troubled  with  it,  and  this  fact  should  arouse 
local  interest  in  keeping  out  the  pest. 
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Fruit  i7y.— The  Fruit  Ply  {GeratUis  eapitata)  did  little 
damas^e  in  the  south-west  last  year,  aud  it  is  agaia  fortu- 
nately less  numnrous  than  iu  the  average  season  this  year 
(1900-1901).  By  the  irony  of  fate,  however,  peaches  as 
well  are  scarce.  If  a  goodly  number  of  flies  can  be 
obtained  late  in  the  season,  another  attempt  to  ascertain  if 
any  can  survive  the  winter  will  be  made.  A  cage,  six 
feet  square  by  four  feet  high,  in  which  to  confine  flies  for 
the  experiment  has  been  erected  at  Newlauds.  Several 
attempts  have  been  made  in  the  past  to  carry  flies  over, 
but  always  in  small  cages.  One  of  a  number  of  flies  bred 
from  late  apples  last  year  survived  in  a  cage  slung  to  a 
tree  at  Rosebank  at  least  up  to  September  8th.  Its  com- 
panions died  off  one  by  one  through  the  winter,  many  of 
them  from  getting  their  heads  caught  in  the  netting. 

The  Natal  Entomologist,  Mr.  Claude  Fuller,  has  dis- 
covered that  an  allied  fruit  fly  is  prevalent  in  Natal.  We 
have  one  about  Capetown  that  is  very  closely  allied  to  it  in 
the  blackberries,  and  doubtless  many  a  berry  containing 
the  maggot  is  eaten.  Mr.  Fuller  writes  that  the  Natal 
species  does  not  appear  to  molest  blackberries,  but  that 
*'it  goes  religiously  for  everything  else,  including  red, 
yellow,  and  white  guavas,"  It  al^^o  infests  the  berries  of 
a  high-growing  Solanum  (Solanum  giganteum  Jaeq.),  a 
plant  which  is  common  in  waste  land  and  old  gardens 
about  Capetown ;  and  it  appears  partial  to  Japanese  plums, 
fruits  which  are  practically  exempt,  so  far  as  our  experience 
thus  far  goes,  from  the  attack  of  the  common  fruit  fly. 
The  blackberry  species  was  determined  by  Mr.  D.  W. 
Coquillet,  of  the  U.  S.  Department  of  Agriculture,  as  a 
species  of  Trypeta  near  penicellata  Bigot.  The  same  author- 
ity from  a  casual  examination  of  the  Na^al  species  was 
unable  to  distinguish  it  from  the  blackberry  one,  but  he 
may  discover  differences  on  closer  study. 

Another  Trypetid  fly,  not  mentioned  in  these  reports 
before,  but  noticed  for  two  or  three  years  past  in  the  Cape 
district,  has  this  season  infested  a  great  many  melons  and 
other  cucurbs  in  the  suburbs  of  Capetown.  The  fly  has 
not  yet  been  determined,  and  was  not  represented  in  the 
collections  of  the  United  States  National  Museum.  It  is 
wasp- like  in   general   appearance,   barely  a  half -inch   in 
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length  of  body,  and  brown  in  colour,  with  golden  pubes- 
cenoe ;  there  is  a  conspicuous  black  patch  broken  by  a 
colourless  stripe  at  the  end  of  the  wing.  It  appears  to 
successfully  attack  hard  and  nearly  mature  fruits  as  well 
as  soft  young  ones  ;  recently  hatched  mag<;ots  have  been 
found  in  a  hard  pumpkin  bought  from  the  greengrocer. 
This  species  is  quite  distinct  from  the  smaller  one  {Dacua 
ferrugineus)  that  also  infests  cucurbs. 

Fruit  Moth. — An  extraordinary  abundance  of  fruit 
injuring  moths  was  reported  from  various  parts  of  the 
eastern  half  of  the  Colony  during  the  last  fruit  season, 
especially  in  the  month  of  May.  Numerous  specimens 
were  received  at  the  office  from  correspondents  and  all  of 
these  were  found  to  be  of  one  species  which  was  determined 
at  the  South  African  Museum  to  be  Ophiuza  lienardi.  The 
farthest  point  westward  from  which  we  recorded  the  insect 
is  Humansdorp ;  the  most  northern  point,  Graaff-Eeinet, 
and  the  most  eastern,  Umtata.  Komgha  and  East  London 
districts,  to  judge  from  the  number  of  complaints  made  from 
them,  were  the  centre  of  the  plague.  The  insect  also 
attracted  attention  in  Natal,  the  determination  of  the 
species  there  being  made  from  specimens^  named  by  Mr. 
W.  L.  Distant,  deposited  in  the  Durban  Museum.  Apples, 
pears,  plums,  grapes,  peaches,  figs,  oranges,  guavas, 
bananas,  loquats  and  medlars  were  reported  to  be  attacked ; 
one  or  two  parties  also  included  the  pineapple  among  the 
fruits  injured,  and  one  mentioned  cabbages,  berries,  flowers 
and  mealies  as  being  among  the  sufferers.  There  seems 
to  be  no  doubt  whatever  that  the  moths  pierced  perfectly 
sound  fruit.  Notes  on  the  occurrence  of  the  pest  found 
their  way  into  English  scientific  journals ;  but  nothing,  so 
far  as  we  have  learned,  has  been  recorded  relative  to  the 
larva  of  this  extraordinary  pest.  Ophiuza  lienardi  was  the 
only  species  represented  amongst  the  specimens  sent  to  this 
office ;  but  an  English  entomologist  of  note,  Mr.  C.  G. 
Barrett,  records  several  other  species  as  concerned  in  the 
work  of  destruction.  His  information  and  specimens  of 
the  insects  were  secured  through  his  sister,  Miss  Frances 
Barrett,  who  was  a  visitor  to  South  Africa  at  the  time. 
Miss   Barrett  found  Sphtngomorpha  monteironis  taking  a 
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particularly  prominent  part  and  considers  it  the  principal 
species ;  and  it  at  least  she  saw  actually  bore  with  its 
proboscis  into  a  sound  fruit.  (See  Entomologiafs  Monthly 
Magazine^  June,  July  and  September,  1 900  ;  Entomohgist^ 
July,  1900  ;  Nature,  May  31st,  1900  ;  C.G.H.  Agricultural 
Journaly  July  5th,  1900  ;  and  Natal  Agricultural  Journal, 
January  18th,  1901.) 

Orange  Worm. — The  term  "  Orange  Worm  "  will  be  used 
for  the  time  being  to  designate  a  caterpillar,  yet  unidenti- 
fied, that  is  beginning  to  attract  attention  in  the  far  east  of 
the  Colony  as  an  insect  infesting  the  orange.  The  cater- 
pillar was  first  noticed  four  years  ago  in  the  naartjes  at 
East  London;  and  we  have  since  suspected  that  it 
occasions  much  of  the  damage  to  th*e  citrus  fruits  in  eastern 
sections  attributed  to  the  Fruit  Fly.  This  year  a  single 
specimen  was  reared  from  oranges  sent  from  Komgha ;  it 
was  sent  to  the  British  Museum  to  be  determined,  but 
unfortunately  it  became  damaged  after  arrival  and  could 
not  be  identified.  The  moth  is  about  the  size  of  the 
Codling  Moth  and  somewhat  like  that  insect  in  general 
appearance.  Mr.  Fuller  has  found  the  same  insect  about 
Maritzburg,  in  Natal,  and  has  reared  it  from  apricots, 
peaches,  guavas,  oranges,  and  mandarins.  The  term 
"  Orange  Worm "  is  used  by  him  in  discussing  it  in 
the  Natal  AgriculturalJoumal  for  May  11th,  1900.  The 
infested  fruit  falls  from  the  trees,  and  Mr.  Fuller  recom- 
mends, as  a  remedy,  that  the  fallen  fruit  be  gathered  and 
effectually  disposed  of  daily. 

Grain  Bug, — This  is  another  yet  unidentified  insect  that 
appears  to  possess  potentialities  as  a  pest.  It  is  an  ally  to 
the  infamous  Chinch  Bug  of  America,  and  in  size, 
markings  and  colouration  is  strikingly  like  the  False 
Chinch  Bug  of  America,  Nysius  angustatus.  Despite  its 
small  size  it  appears  a  formidable  enemy  to  its  food  plants 
and  has  aroused  the  attention  of  farmers  over  much  of  the 
Colony  this  past  year.  It  has  been  sent  to  the  office  from 
XJpington,  Queenstown,  Graaff-Reinet,  George,  Worcester 
and  other  districts,  and  is  observed  to  be  not  uncommon 
about  Capetown.  Its  ravages  to  wheat  and  oats  suggests 
the  name  by  which  it  is  here  designated,  but  it  is  said  by 
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correspondents  to  seriously  damage  potatoes,  and  is  fre~ 
quently  taken  about  Capetown  from  other  Solanaceous 
plants.  Infested  grain  is  sometimes  sucked  dry  and  large 
patches  thus  rendered  worthless.  (See  AgriculturalJournalj 
November  9th,  1899,  page  664.) 

Heliothis  armiger. — This  "  risper  "  pest,  so  abundant  and 
injurious  in  the  south-western  districts  in  the  early  summer 
of  1899-1900  and  destructive  to  the  buds,  young  foliage, 
and  newly  formed  fruit  of  fruit  trees,  to  tomatoes,  and 
peas,  was  conspicuous  by  its  scarcity  this  summer  in  the 
Cape  and  adjacent  districts.  It  is  a  pest  that  is  found 
more  or  less  through  all  the  agricultural  portions  of  the 
Colony.  It  was  part  ojf  the  office  plan  to  study  the  insect 
and  test  insecticides  for  its  destruction.  Some  spraying 
experiments  were  conducted  in  October  by  the  Assistant 
Entomologist  at  Wellington,  with  the  kind  co-operation  of 
Mr.  Boland  Taylor,  but  the  experiments  practically  failed 
owing  to  a  considerable  percentage  of  the  caterpillars 
proving  to  be  parasitized  by  Tachinid  flies.  It  is  naturally 
conjectured  that  the  parasite  was  a  leading  factor  in 
keeping  the  insect  in  subjection  this  season. 

Heliothis  armiger  is  an  almost  cosmopolitan  insect,  but  it  is 
not  recorded  1;o  be  a  fruit  and  fruit  tree  pest  of  consequence 
other  than  at  the  Cape  and  in  Western  Australia. 

Diamond  Back  Moth. — Probably  all  of  our  farmers  know 
the  Diamond  Back  Moth  {Plutella  cruciferarum)  by  sight 
if  not  by  name.  It  is  the  tiny,  wriggling  caterpillar  that 
eats  away  the  surface  of  the  leaves  of  cabbage,  turnips  and 
other  cruciferous  plants,  and  is  later  seen  as  a  pupa  in  a 
neat,  lace-like  cocoon  attached  to  the  plant.  The  moth, 
too,  is  well  known,  not  only  amongst  the  plants  but  about 
the  flame  of  candles  at  night.  The  name  by  which  the 
insect  is  here  designated  is  suggested  by  the  shape  the 
white  markings  on  the  wings  of  the  moth  assume  when  the 
creature  is  at  rest.  The  last  spring  was  marked  by  an 
extreme  abundance  of  the  insect,  both  in  the  east  and  west 
of  the  Colony,  and  many  fields  of  cabbages  were  quite 
destroyed.  No  remedial  measure  is  generally  practised, 
and  that  we  might  be  in  a  position  to  recommend  one  from 
experience,    some   spraying   experiments   with   arsenicals 
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were  made  by  the  Assistant  Entomologist  in  late  October 
at  Elsenburg.  Some  plots  of  kohl-rabi  and  Swedish 
tnmips  were  treated  with  arsenate  of  lead  mixed  with  very 
dilate  resin  wash.  The  spray,  thanks  to  the  resin,  adhered 
to  the  foliage  and  seemed  to  be  acting  effectually  in  des- 
troying the  insects.  But,  unfortunately  for  the  experiment, 
a  fungus  disease  appeared  amongst  the  caterpillars  and 
swept  them  off  wholesale,  so  that  no  deductions  on  the 
actual  value  of  the  spraying  could  be  made.  We  are  told 
by  a  Uitenhage  correspondent  that  he  saved  a  cabbage  crop 
valued  at  £400  by  timely  spraying  with  Paris  green  ;  his 
neighbours,  he  says,  suffered  severe  losses  whilst  his  plants 
quickly  outgrew  the  injury  that  had  been  inflicted. 

Loquat  Worm. — In  October,  1899,  a  minute  caterpillar 
was  found  to  be  doing  some  damage  to  loquats  in  gardens 
back  of  Cape  Town  ;  and  the  same  insect  was  found  by 
the  Assistant  Entomologist  to  be  very  abundant  on  loquats 
in  the  suburbs  during  the  past  September.  He  noted  that 
the  caterpillar  does  not  live  in  the  pulp,  but  spins  a  web 
between  contiguous  fruits  and  from  this  protection  gnaws 
into  the  surrounding  fruits,  often  to  the  pips.  The  castings 
lodge  in  the  web  and  thereby  lend  to  the  disfigurement  of 
the  fruit  cluster.  Nothing  was  seen  of  the  insect  from  the 
end  of  the  loquat  season  up  to  the  middle  of  February 
when  it  was  found  abundant  along  the  edges  of  a  Constantia 
vineyard  in  pontac  grapes.  Many  bunches  were  quite 
covered  with  webs  and  castings,  and  the  berries  all 
destroyed.  Moths  have  been  reared  in  abundance  and 
firom  these  the  determination  of  the  species  will  soon  be 
made.  Specimens  of  two  species  of  parasites  which  attack 
the  caterpillar  have  incidentally  been  secured,  and  it  seems 
likely  that  such  parasitism  serves  to  hold  in  check  what 
would  otherwise  prove  a  very  serious  grape  pest. 

Pea  Aphis. — The  Pea  Aphis  is  mentioned  principally  to 
record  its  presence  at  the  Cape.  It  has  been  noticed  by 
the  writer  each  year  since  1895,  the  year  he  came  to  the 
Colony,  on  sweet  peas  in  suburban  gardens ;  and  it  is 
probably  an  insect  that  has  long  been  established  here. 
This  year  it  can  hardly  be  said  to  have  been  more  abundant 
than  usual.     In  some  gardens  the  sweet  peas  escaped  its 
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attack  altogether  until  very  late  in  the  season,  but  in  others 
it  appeared  early  and  destroyed  the  plants  before  they 
blossomed.  The  last  week  in  October  is  generally  the  time 
when  the  insect  begins  to  attract  attention,  but  some  of  it 
is  usually  to  be  found  five  or  six  weeks  earlier.  The  chief 
interest  attaching  to  the  insect  is  that  it  is  identical  with 
the  destructive  pea  aphis  of  Europe  (Neetarophora  pist) 
which  for  long  has  been  known  as  a  severe  pest  to  field 
peas ;  also  that  it  now  appears  to  be  identical  with  the 
species  which  has  ravaged  American  pea  fields  for  the  past 
two  years.  The  American  crop  is  used  largely  by  canneries, 
and  the  losses  through  the  insect  have  been  very  consider- 
able ;  the  direct  loss  of  the  peas  alone  is  estimated  at  over 
j61,250,000.  About  Capetown  the  insect  multiplies 
prodigiously  when  the  conditions  favour  it.  Several  species 
of  ladybirds  and  other  predaoeous  insects  feed  on  it 
voraciously,  but  its  chief  natural  enemy  is  a  fungus  disease 
which,  to  judge  from  this  year's  observations,  is  generally 
present  and  capable  of  sweeping  off  a  severe  infestation 
of  the  aphides  in  a  few  days  when  damp,  warm  weather, 
not  necessarily  rainy,  prevails.  The  aphides  attacked 
turn  from  their  natural  green  to  brownish,  swell  up,  become 
velvet-like  to  the  sight,  and  finally  shrivel.  Specimens 
destroyed  by  the  disease  were  sent  to  Dr.  Roland  Thaxter 
of  Harvard  University  (U.S.A.).  He  kindly  examined 
the  material  and  reported  that  he  found  the  fungus  to  be 
Eritomophthora  aphidis^  a  species  which  serves  as  a  check  on 
the  same  and  other  aphides  in  Europe  and  America. 

Orthezia  insignis. — Extended  mention  was  made  of 
Orthezia  insignis  in  the  Agricultural  Journal  three  years 
ago:  it  was  then  feared  that  the  scale  might  assume 
the  proportions  of  a  pest  in  this  Colony  as  it  has  in  Ceylon. 
It  was  also  figured  and  described  in  the  writer's  report  for 
1898.  It  is  a  scale  insect  of  the  nature  of  the  well  known 
Australian  Bug  {Icerya  purchasi)  but  is  only  a  fraction  of 
the  size  of  that  species.  The  fears  that  it  will  become  a 
serious  pest  have  been  somewhat  allayed  by  finding  it  in  a 
lantana  hedge  at  Mowbray  where,  the  coloured  tenant  of 
a  cottage  behind  the  hedge  gave  me  to  understand,  it  has 
been  established  for  many  years.  The  attention  of  the 
owner  was  called  to  the  insect  and  he  was  recommended 
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to  Iiave  the  hedge  uprooted  and  burned  at  once.  He 
promised  to  follow  the  suggestion  but  the  hedge  still 
remains  and  testifies  to  the  need  of  a  governmental  regula- 
tion authorizing  the  destruction  of  plants  infested  by 
possibly  dangerous  insects  whose  distribution  is  known  to 
be  very  limited.  The  neighbourhood  is  visited  from  time 
to  time  and  should  the  insect  be  found  to  spread  we  are 
quite  sure  the  owner  will  not  longer  delay  in  having  the 
hedge  removed.  No  parasites  have  been  reared  from  the 
insect  and  ladybirds  appear  to  leave  it  severely  alone. 

Other  Scale  Insects. — The  Mealy  Bug  of  the  Grape 
{Dactylopius  sp.\  known  in  Constantia  for  an  indefinite 
period,  and  for  five  years  certainly,  lias  now  been  reported 
from  Somerset  West.  Whether  or  not  it  will  prove  a  pest 
of  importance  remains  to  be  seen,  but  for  two  or  three 
seasons  it  has  infiicted  rather  serious  injury  to  some  vine- 
yards near  Diep  River  and  Retreat.  The  insects  cluster 
in  the  bunches  and  foul  them  with  their  honeydew,  on 
which  thrives  the  still  more  objectionable  soot-like  fungus 
{Capnodium  sp.).  They  also  appear  to  afifect  the  wood  by 
their  attack  in  great  numbers.  In  the  winter  rough  bark 
shelters  the  hibernating  individuals  not  only  from  cold 
and  wet  but  from  insecticides  applied  to  destroy  them  and 
to  some  extent  from  predaceous  insects.  To  remove  the 
loose  bark  is  a  costly  operation  and  is  not  wholly  effectual 
in  exposing  the  insects.  The  Assistant  Entomologist  ex- 
perimented with  insecticidal  washes  during  the  past  winter 
but  the  work  does  not  admit  of  definite  conclusions  as  the 
insects  did  not  appear  in  numbers,  when  summer  came,  on 
the  vines  surrounding  those  sprayed.  As  noted  elsewhere 
in  this  report,  attempts  are  being  made  to  establish  an 
imported  ladybird,  Orypiolcemus  tnontrousfieriy  in  the  vine- 
yards, and  if  these  attempts  are  successful  it  is  probable 
that  complaints  of  severe  infestation  will  soon  be  infre- 
quent. A  very  tiny,  native  ladybird  preys  industriously 
on  the  mealy  bug  and  multiplies  rapidly  at  its  expense  ; 
but  the  larvsB  of  the  ladybird  are  themselves  the  prey  of  a 
vigilant  parasite. 

The  mealy  bug  [Dactylopius  bromelice  ?)  that  attacks  the 
pine-apple  in  the  East  London  and  Bathur^t  pineries  has 
begun  to  excite  apprehension  amongst  the  growers  in  the 
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latter  distriot,  and  prominent  men  among  them  have  been, 
agitating  for  the  destruotion  of  the  infested  pineries.  The 
plants  practically  cease  to  bear  when  they  become  badly 
infested,  and  the  fruit  of  affected  plants  becomes  disfigured 
with  clusters  of  the  insect  around  the  base,  and  in  the 
cavities  of  the  flowerlets.  An  effort  to  establish  the 
Cryptoloemua  ladybird  in  Bathurst  will  shortly  be  made. 
It  has  been  demonstrated  experimentally  that  the  ladybird 
will  attack  the  mealy  bug ;  but  there  is  small  likelihood 
that  the  latter  can  be  held  in  close  suppression  by  the 
former  since  it  can  creep  into  and  breed  in  cavities  of  the 
plant  inaccessible  to  its  larger  foe. 

The  phylloxera  inspectors  in  their  work  at  Constantia 
early  last  year  discovered  a  remarkable  coccid  on  the  roots 
of  vines  in  one  of  the  vineyards  on  the  farm  "  Klein  Con- 
stantia." The  vines  were  unhealthy  in  appearance  and  it 
was  at  first  surmised  that  the  insect  was  the  responsible 
agent,  but  it  was  later  determined  that  other  factors  were 
partly  if  not  wholly  the  cause.  The  writer  visited  the 
farm  and  secured  specimens  of  the  new  insect ;  and  on 
examining  these  found  them  to  belong  to  a  new  genus. 
An  authority  on  scale  insects,  Professor  T.  D.  A.  Cockerell 
of  I^ew  Mexico,  was  appealed  to,  and  this  gentleman 
described  the  species  under  the  name  of  OrypHnglma 
lounsburifi.  The  insect  is  hidden  within  a  firm,  irregularly 
rounded  scale  covering,  a  sixth  of  an  inch  or  less  in 
diameter,  which  resembles  the  root  in  colour  and  in  which 
are  embedded  particles  of  soil.  These  gall-like  formations 
are  sometimes  contiguous  and  the  roots  then  have  the 
superficial  appearance  of  being  badly  infested  with  noma* 
tode  worms  whose  nodular  galls  are  occasionally  seen  on 
the  vine  at  Constantia  and  elsewhere  in  the  Colony. 

Locusts. — For  future  reference  the  continued  presence 
of  migratory  locusts  in  the  east  of  the  Colony  is  here 
recorded.  Both  the  Eed  Wing  Locust,  Acridium  purpuric 
fsrumy  and  the  Old  or  Brown  Locust,  Paehytylus  eapemis^ 
have  been  the  subject  of  many  complaints  to  the  Depart- 
ment. The  swarms  in  most  cases  at  least  appear  to  have 
originated  within  our  own  borders.  The  whole  question 
of  locusts  should  be  given  serious  attention  by  Parliament, 
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for  the  Colony  will  always  be  subject  to  invasions,  and  the 
artificial  distribution  of  the  disease  fungus  gives  no  promise 
of  ever  proving  adequate  as  a  remedy.  The  country  is 
sadly  in  need  of  a  comprehensive  Iqw  clearly  defining 
amongst  other  things  just  what  assistance  the  Government 
will  render  in  the  destruction  of  9wai:m9,  The  law  might 
not  be  needed  for  years  but  the  machinery  to  render  it 
effective  should  be  in  constant  readiness.  In  view  of  the 
probable  influx  of  agricnlturists  after  the  war  the  subject 
is  now  specially  urgent ;  a  visitation  of  locusts,  due  to  the 
country's  neglect,  is  a  misfortune  which  will  surely  almost 
dishearten  a  new  colonist. 

Fly  parasites  of  the  locusts  appear  to  be  on  the  increase, 
as  reports  of  affected  swarms  have  become  common  and 
numerous  specimens  have  reached  the  Department.  It  is, 
however,  impossible  to  judge  from  the  reports  how 
seriously  the  swarms  suffer  as  a  whole  from  this  cause.  The 
infested  individuals,  as  they  weaken,  naturally  drop  behind 
their  fellows  and  thereby  command  attention.  The  birds 
must  devour  many  of  the  doomed  ones  and  with  them  the 
contained  parasites. 
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APPENDICES. 


APPENDIX  A.— NuBBSRT  Inspbotxon  and  QuAJUvnirs  Bill. 

Draft  supported  by  Boardi  of  Hortioaltnre. 

BILL 

10 

Check  the  DiMemination  of  Izuect  Pests  and  Plant  Diseasee  froH  Nnraeriefl 
of  Plants  and  Trees. 

Fr^amhU. — Be  it  enacted  hj  the  Governor  of  the  Gape  of  GkxxL  Hope,  with  th« 
advice  and  content  of  the  Leg^iBlatiTe  Oouncil  and  House  of  Assembly  thereof ,  as 
follows : — 

1.  Beptal  of  M^pufnant  Law§, — So  much  of  any  law  as  mar  be  repugnant  to  or 
inoonsistent  with  the  provisions  of  this  Act  is  hereby  repealed. 

2.  IntirprtiaHmi  dimt^—Yat  the  purposes  of  this  Act  the  following  terms  within 
nverted  commas  shall,  if  not  inconsiBtent  with  the  context  and  subject  matter, 

have  the  meanings  hereby  respeotiTely  assigned  te  them :  that  is  to  say  :— 

<*  Nursery  "  shall  mean  any  laud  or  premises  whereon  are  grown  or  ooltiTated 
any  fruit  or  other  trees,  perennial  shrubs  or  plants  intended  for  sale  or  distribution 


for  the  porpoee  of  being  grown  elsewhere. 

«  Insect  Peet"  shall  ifoMtj  any  insect 

time  by  proclamation  deofiure  to  be  an  inse 


J  any  insect  which  the  Gk>Yemor  may  from  time  to 
time  by  proclamation  declare  to  be  an  insect  peat  within  the  meaning  of  this  Act. 

'*  Plant  Disease"  shall  mean  any  fungeid  or  other  disease  which  the  GoTemor 
may  from  time  to  time  by  proclamation  dedaze  to  be  a  plant  disease  within  tlie 
meaning  of  this  Aot. 

3.  R^gittrat'on  o/  iftfrMriM.— Ererv  nurs^cy  shall  be  registered  by  the  owner  or 
occupier  thereof,  at  the  office  of  Uie  Resident  Maaistrate  or  Assistant  Resident 
Magistrate  of  the  district  wherein  such  nurseiy  is  located,  on  or  before  the  16th  of 
Jannsry  in  each  year ;  and  a  general  regiMtration  fee  of  £1  per  annum  shall  be 
paid  bv  the  owner  or  occupier  in  respect  of  any  nurseries  owneif  or  occupied  by  him 
Im  such  district. 

4.  Itupeet'OH  of  Nurterut, — Erezy  nursery  hha1l  be  inspected  at  least  twice  a  year 
by  an  officer  appointed  for  the  purpoee  by  the  Minister ;  but,  unless  deemed  abao* 
lutely  necessary  by  the  MiniBta*,  no  inspection  shall  be  made  during  such  period 
between  1st  of  May  and  Ist  of  October,  as  shall  be  fixed  for  the  different  areas  by 
proclamation  by  the  (Governor. 

6.  Luiff  •/  In§p0ctor. — It  -hall  be  the  duty  of  the  inspecting  officer  to  declare 
under  quarantine  such  part  of  any  nursery  as  lies  within  eight  ^8)  yards  of  any 
tree  or  plant  which  he  finds  inf  eeted  with  any  insect  pest  or  plant  oisease,  or  within 
twelre  (12)  yards  if  such  infeeted  tree  or  plant  is  orer  ten  (10)  feet  in  height ;  and 
such  area  sludl  be  held  and  deemed  to  be  under  quarantine  accordingly. 

6.  Qyartmtine,  OmtinuMtion  of, — ^A  quarantine  proclaimed  under  the  preceding 
aeotion  shall  remain  in  force  until  the  inspecting  officer  shall  at  a  subsequent 
regular  insneotion,  or  at  an  authorised  examination  as  provided  for  in  section 
7  nereof,  nnd  the  trees  or  plants  within  such  quarantined  area  free  from 
insect  pest  or  plant  diaeaae,  and  shall  hare  P^CQ  his  written  oertifioate  to  that 
effect  to  the  owner  or  occupier  of  the  nursery  uPected ;  and  during  sudi  period  of 
quarantine  it  shall  not  be  lawful  for  any  person  to  remove  or  cause  to  be  removed 
any  norseiy  stock  or  any  plant  or  any  portion  thereof  from  the  quarantined  area. 

7.  AtUhoritod  Emamination. — ^Any  owner  or  occupier  of  a  nursery  having  his 
nureeiy  or  any  part  thereof  thus  placed  under  qnaraottoe,  may,  upon  applicaaon  to 
the  Minister,  nave  his  nursery  examined  free  of  ohsrge  prior  to  the  next  regular 
inspection,  to  determine  whether  or  not  he  has  been  suocf  ssfnl  in  eradicating  tSie 

•aet  pest  or  plant  disease,  but  such  owner  or  occupier  must  certify  that  a  period 
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of  six  wee^t  liM  elapMd  ainoe  the  Uat  ftpplicatioa  of  tha  remedy.  If  additioaiJ 
ezamiafttions  are  denred,  they  will  be  made  under  the  lame  oonditioiis,  but  at  the 
ezpenae  of  the  owner  or  occupier ;  aad  any  person  who  shall  give  a  false  certificate 
under  this  teotaon  shall  be  deemed  (o  be  g^Ity  of  a  oontrarention  of  this  Act. 

8.  Jkitruetion  of  PUntSf  fe, — ^Nothing  in  tie  foregoing  sections  shall  prerent 
any  inspecting  officer  from  ordering  and  causing  to  be  carried  into  t-fleot  the 
immediate  dertruction  of  any  plants  or  trees  in  any  nursery  which  he  finds  infested 
by  any  insect  specially  dangerous,  or  other  animsl  peet,  or  by  any  plai  t  disease, 
whetbar  the  same  has  been  proclaimed  or  not  prooUumed  as  such  under  section  2 
of  this  Aoty  should  he  deem  sich  action  advisable;  proyided,  hoiFerer,  that  any 
dispute  as  to  the  justifioation  of  such  a  measure  shall  oe  referred  for  decision  to  a 
committee  compoMd  of  three  members,  one  of  whom  shall  be  appointed  by  the 
Secretary  for  Agrioulture,  one  by  the  Horticultural  Board,  and  one  by  the  local 
FMt  G^wen*  Association,  or  should  no  such  society  exist  in  the  distriot,  hr  the 
local  Agricultural  Sode^,  or  in  default  of  such  Agricultural  Society  by  the  Horti- 
onltural  Board.  Neither  the  inspecting  officer  nor  the  owner  or  occupier  oonceroed 
shall  be  eligible  for  appointment  on  the  said  committee.  The  decision  of  the  com- 
mittee must  be  giren  within  three  weeks,  and  shall  be  final ;  and  until  such 
decision  has  been  ol  tained  the  infested  portion  or  portions  of  the  nursery  shaU  be 
declared  and  held  to  be  under  quarantine  as  provided  for  in  section  5  of  this  Act. 

9.  Bntrff  upon  Land*. — It  shall  be  lawful  for  any  officer  duly  appointed  thereto  by 
the  Minister,  to  enter  upon  any  land,  and  to  do  thereon  such  acts,  matters  and 
things  as  are  necessary  or  reasonably  required  for  carrying  out  the  provisions  of 
this  Act,  and  any  person  obstructiog,  resisting  or  interfering  with  any  such  officer 
i^  the  lawful  execut'on  of  his  duty,  shaU  be  deemed  to  be  gpuilty  of  a  contravention 
of  this  Act. 

10.  Sules  and  lUffuUtioH*, — It  shall  be  lawful  for  the  Governor  by  proclamation 
to  make,  alter  or  revoke  such  rules  and  regulations  for  the  purpose  of  carrying  out 
the  provisions  of  this  Act  as  may  fr.>m  time  to  time  be  deemed  expedient,  and 
impoM  penalties  for  the  contravention  thereof  not  exceeding  a  fine  of  ^ 

11.  Penalty  Claute. — Any  person  contraveniuff'  any  of  the  provisions  of  this  Act, 
or  of  any  rule  or  reg^ation  duly  made  and  published  thereunder,  shall  be  liable  to 
the  particular  penalty  on  that  behalf  prescribed,  or  if  no  particular  penalty  be 
prescribed,  then  to  a  penalty  not  exceeding 

12.  Short  J\tle,^Th\B  Act  may  be  cited  as  "The  Nurseries  Inspection  and 
Quarantine  Act,         ." 


APPENDIX  B.— Pljlrt  Paers  and  Dirxasss  Bill. 
BILL 

TO 

Prevent  the  Spread  of  Plant  Pests  and  Diseases. 

Jhaum  up  by  the  Board  of  HoriieuUure  for  the  Wettem  Diitrict*,  and  printed  for  di  tri* 
bution  amony  Frait  Growere*  Aeeoeiationo  fur  their  e^hservations  and  tuyqettions. 

BE  it  enacted  bv  the  Governor  of  the  Cape  of  Good  Hope,  with  the  advice  and 
conso't  of  the  Legislatife  Council  and  House  of  Assembly  thereof,  as 
follows:— 

1.  So  much  of  any  law  as  may  be  repugnant  to  or  inconsistent  with  the  proviuons 
of  this  Aet  is  hereby  repealed. 

2.  For  the  purposes  of  this  Act  the  terms  'plant  pest'*  and  **  plant  disease" 
shall  signify  any  pest  or  disease  injurious  to  cultivated  plants. 

3.  The  provisions  of  this  Act  shall  be  in  force  in  su<^  districts,  or  wards  of  a 
district,  as  the  Governor  may  by  Proclamation  in  the  Gazette  prescribe,  except 
sections  8  and  12,  which  will  be  in  force  throughout  the  Colony :  provided  th  t  no 
such  Prodamation  shall  issue  in  respect  of  any  di««trict  or  mard,  except  upon  the 
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zooommendfttioii  duly  made  in  writiiig  of  the  local  fruit  growers'  BraociAtion  or 
agricultural  aMooiation  in  such  district  or  ward :  and  proYided  furtber  that  it  ahall 
be  lawful  for  the  Governor,  upon  a  like  recommendation,  to  revoke  any  Proclainatioa 
iwued  in  respect  of  any  district  or  ward,  and  thereupon  the  provisions  of  this  Aofc 
shall  no  longer  be  in  force  in  such  district  or  ward. 

4.  Upon  the  provisions  of  tbis  Act  being  put  into  force  in  any  district  or  ward,  a 
Hortiomtural  Commission  shall  be  appointed  by  ths  Minister  for  Agriculture, 
consisting  of  tluee  persons,  being  bona^fide  fruit-growers,  one  person  te  be  selected 
by  the  Resident  Magistrate  of  the  District,  and  two  persons  to  be  selected  hy  tha 
local  fruit-growers*  association  or  agricultural  association.  Should  such  association 
be  reprsMuted  on  the  Board  of  Horticulture,  then  one  of  the  persons  to  be  seleded 
by  such  association  shall  be  one  of  the  members  representing'  such  assod^tion  upon, 
the  Board  of  Horticulture.  The  Horticultural  Commission  shall  be  appomted 
bieiinially,  the  retiring  members  to  be  eligible  for  re-election. 

6.  Such  Horticultural  Commission  shall,  as  soon  as  may  be  after  being  so 
mppolnted,  take  euch  steps  as  may  be  deemed  to  be  necessary  for  ascertaining  and 
verifying  the  existence  of  any  plant  ^est  or  disease,  as  may  come  or  be  brought  to 
the  notice  of  any  of  the  memb«n. 

6.  Whenever  it  shall  be  proved  to  the  satisfaction  of  such  Commission  that 
any  such  pest  or  disease  exists  on  anv  tree  or  plant  en  any  property  or  place 
within  such  district  or  ward,  and  they  shall  be  of  opinion  that  such  pest  or  disease 
threatens  or  in  likely  to  spread  and  be  injurious  tt  other  trees  and  plants,  it  shall 
be  the  duty  of  such  Commission  to  give  notir^e  to  the  owner  or  occupier  of  such 
property  or  place  to  take  sudh  steps  as  the  Commismon  may  prescribe  for  dealing 
with  such  pest  or  diseane,  within  a  given  period  to  be  fixed  by  the  Commission : 
and  in  default  of  any  such  owner  or  occupier  taking  such  steps  for  dealing  with 
the  said  pest  or  disease  within  the  period  prescribed,  it  shall  be  lawful  for  the 
Conmiission  to  take  all  necessary  steps  and  to  deal  with  such  pest  or  disease :  the 
cost  attending  the  stops  taken  by  such  Commission  shall  in  the  first  instance  be 
paid  cut  of  the  public  revenue,  and  shall  be  recovered  from^such  owner  or  occupier 
m  any  court  of  competoot  jurisdiction. 

7.  JNTotwithstandiug  the  provisions  of  the  preceding  section  set  forth,  it  shall  be 
lawful  for  the  owner  or  occupier  of  the  place  or  property  on  which  the  pest  or 
disease  exists,  before  the  Commission  oommenoes  to  tajES  steps  for  destruction  or 
disinfection,  but  not  otherwise,  to  notify  to  the  Commission  ms  intootion  to  appeal 
direct  to  the  Minister  against  the  decision  of  the  Commisfdon,  and  to  appeal 
aeooxdingly :  and  upon  receipt  of  his  notification  the  Commission  shall  abstain 
from  taking  any  further  action  until  their  reconmiendations  have  been  approved, 
modified  or  disallowed  by  the  Minister,  and  the  decision  of  the  Mininter  in  the  case 
shall  be  accepted  as  final :  provided  that  if  the  owner  or  occupier  does  not  file  his 
appeal  withm  one  week  from  the  date  of  bis  notification  to  the  Commission,  it 
snail  be  lawful  for  the  Commission  to  proceed  with  the  eradication  and  cure  as  if 
such  notification  had  not  been  made. 

8.  Notwithstanding  anything  contained  in  the  preceding  sections,  it  shall  be 
lawful  for  the  Mtnistor,  whenever  he  has  reason  to  believe  that  any  spedaUy 
dangerous  plant  pest  or  disease  exists  in  any  district  or  ward  of  a  district,  to 
inspect  or  direct  the  inspection  of  any  property  or  place  in  which  the  pest  or 
disease  is  alleaed  to  exist  and  to  take  such  steps  as  he  may  deem  aeoeasaxy  for  tha 
suppression  of  such  pest  or  disease. 

9.  It  shall  be  lawful  for  the  Governor  upon  petition  made  t)  the  Minister  by  any 
such  Horticultural  Commission  to  declare  by  Proclamation  in  the  OQM§tU  maj 
property,  store,  shel,  room,  or  other  place  in  any  such  district  or  ward  for  which 
fuoh  Commission  has  been  appointed  to  he  an  infected  area  for  the  purposes  of  this 
Act,  and  by  such  ProdamHtioTi  to  prohibit  the  removal  from  any  such  area  of  any 
trees  or  pluits,  soil,  boxes,  packages  or  other  material  or  articles  suspected  of  being 
infected  an<i  liable  to  convey  the  pest  or  disease  by  reason  of  the  existonoe  of  which 
such  area  is  deckred  to  be  so  infected. 

10.  It  shall  be  lawful  for  any  such  Commission  or  any  person  duly  aurhoritied  by 
such  Commission  lo  enter  upon  auy  lands  and  to  do  thereon  such  acts,  matters 
and  things  as  are  necessary  or  reasonably  required  for  carrying  out  the  provisions 
of  this  Act :  and  it  shall  be  lawful  for  such  Commission  to  call  upon  amy  owner  or 
oecupier,  if  necessary  for  the  eradication  or  cure  of  any  pest  or  disease,  to  destroy 
any  mfected  trees  or  plabte  aud  to  disinfect  the  soil  or  place  in  which  such  trees  or 
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plants  have  been  growing  or  depoaited,  or  to  cause  the  tune  to  be  done ;  and  any 
person  obstmcting,  red^ting  or  laterfering.  with  any  sudh  Comtnission  or  with  any 
person  duly  authorised  by  such  Commission,  shall  ba  deemed  to  be  guilty  of  contra- 
yening  the  provisions  of  this  Act. 

11.  Every  person  contravening  any  of  the  provisions  of  this  Act  or  any  Proda- 
mation  iwued  thereunder,  shall  be  liable  to  the  penalty  spaci-Uly  prescribed  for 
suoh  contrarention,  and  where  no  such  penalty  has  been  specidly  prescribed  to  a 
fine  not  exceeding  £  ,  or  in  default  of  payment  to  imprisonment,  with  or  without 
haxd  labour,  for  any  period  not  exceeding. . .  .months,  unless  such  fine  be  sooner 
paid. 

12.  From  and  after  the  date  of  the  promulgation  of  this  Act,  it  shall  not  be 
lawful  for  any  person  to  sell  or  cause  to  be  sold  on  any  public  market  in  the  Oolony 
or  to  transport  or  cause  to  be  transported  by  any  public  conyeyance  any  pest- 
infested  or  diseased  fruit.  Any  person  contravening  or  causing  to  be  oontrayened 
the  provisions  of  this  section  shall  be  liable  upon  conviction  to  a  fine  not  excaeding 

£ ,  or  in  default  of  payment  to  Inprisonment,  with  or  without  hard  labour, 

for  any  period  not  exceeding months,  unless  such  fine  be  sooner  paid. 

IS.  This  Act  may  be  cited  as  «  The  Plant  Pest  and  Diseases  Act,  1899." 


APPENDIX  0.— Import  Rboulatiohb. 

Draft  of  schedule  recommended  by  Board  of  Horticulture  of  Western  Pr jvin'se 
April,  IPOO. 

1.  The  imporfcatioa  of  the  following  articles  is  hereby  prohibited : — 

(a)  Grape  vines  or  any  portion  of  fruit  of  any  grape  vine,  with  the  exception 
of  yines  or  portions  thereof  imported  by  the  Cfovemment  under  sueh  precau- 
tionaiy  measures  as  it  may  deem  necessary. 

{b}  Coffee  plants  or  any  portion  thereof,  with  the  exception  of  seed. 

(e)  Stone-fruit  trees  or  any  portion  thereof,  including  seeds,  that  were 
grown  or  produced  in  any  state,  provinoe  or  territory  of  Uie  United  States  of 
America  or  tlte  Dominion  of  Canada  in  which  either  of  the  diseases  known  as 
Peach  Yellows  or  Peach  Rosette  exiits. 

{il)  From  and  after  the  1st  March,  1901,  the  importation  of  peach  stocks  and 
p^aob  stones  from  any  eoontry  whatsoeyer  shall  auo  be  prohibited. 

2.  The  importation  of  any  fruit  tree  or  portion  thereof,  with  the  exception  of 
fruit  and  sesid,  seedliog  stocks  for  budding  or  grafting  purposes  and  blight-proof 
stocks  for  apples  excepted,  shall  be  permitted  only  under  the  following  conditions: — 

(a)  A  special  permit  must,  preyious  to  importation,  be  obtuned  from  the 
Department  of  Agriculture,  in  which  is  stated  fully  the  number  and  description 
of  trees  it  is  desired  to  introduce  and  from  what  locality  and  from  whom  they 
are  to  be  procured. 

{b)  Ko  one  shall  be  allowed  to  import  more  than  ten  trees  or  separate  parts 
of  trees  of  any  one  yariety  or  more  than  a  total  of  one  hundred  trees  or  parts 
of  trees  during  one  year. 

(c)  Importation  snail  be  restricted  to  yarieties  not  catalogued  by  and 
procurable  at  a  reasonable  rate  from  any  Colonial  nurseryman. 

(iQ  In  the  case  of  rooted  trees,  such  articles  must  be  accompanied  by  a 
sworn  declaration  from  the  consider  that  they  were  carefully  examined  at 
the  time  of  packing  and  found  entirely  free  from  boring  insects. 

(#}  In  the  case  of  stone-fruit  trees  or  portions  or  seed  thereof,  such  artiolee 
must  also  be  accompanied  by  a  sworn  declaration  from  the  consignor  that  they 
were  not  grown  nor  produced  from  seed  grown  nor  packed  in  aoy  state, 
provinoe  or  territory  of  the  United  States  of  America  or  Dominion  of  Canada 
m  which  either  Peach  Yellows  or  Peach  Bosette  exists. 

3.  AH  trees  and  plants  and  portions  thereof,  such  as  cutting^,  root*,  tubers  and 
bulbs,  and  fruit  of  all  kinds,  and  theirpaokaffes,  oases,  pots  or  other  coyerings,  shall, 
before  being  introducad  into  this  Colony,  undergo  an  examination  by  an  offiosr 
appointed  for  that  purpose  to  determine  as  far  as  possible  whether  or  not  insects 


eo 

or  plaiit  diooMaa  are  preeent :  and  it  ahall  be  the  duty  of  the  oonaignee  or  hie  duly 
appoixited  agent,  to  open  the  co?eringB  and  to  afford  erery  fadUtj  to  the  Kxaininiiiy 
Offioer  during  the  examination. 

4.  Should  any  of  the  articles  defined  in  the  preceding  clauae  be  found  cm 
examination  to  be  infected  in  whole  or  in  part  with  any  mseot  or  plant  disease 
whose  introduction  would  be  prejudieial  to  the  iotereste  of  the  Oolonj,  ther  shall, 
together  with  their  cohering  and  packing  material,  be  cleansed  or  dismfect^^by  the 
consignee,  or  at  bis  expense,  in  the  manner  prescribed  bj  and  to  the  satisfaction  of 
the  Examining  Officsr :  and  if  not  so  cleansed  or  disinfectel,  or  if  the  treatment 
shall  be  deemed  or  found  to  be  ineffectual  to  ersdicate  the  insect  or  disease,  the 
articles  shall  be  destroyed  without  delay. 

5.  All  trees  and  portions  thereof,  together  with  their  oorerings  and  packing 
material,  shall,  whether  or  not  any  insect  or  plant  disease  is  disooTered  in  the 
examination  proyided  for  in  Clause  3,  be  fumigated  at  the  expense  of  the  consignee 
in  the  manner  prescribed  by  imd  to  the  satisfaction  of  the  Examining  Officer. 

6.  Ou  the  aforesaid  Examining  Officer  being  satisfied  with  reopect  to  a  oonsigii* 
ment  that  all  the  regulations  and  conditions  herein  set  forth,  haye  been  fuUj 
oomplied  with,  he  shall  issue  a  certificate  to  that  effect  to  the  consignee :  and  before 
the  issue  of  such  certificate,  the  lan<Ung  or  attempted  landing  of  such  oonsignment 
shiill  constitute  a  yiolation  of  these  regulations. 

7.  Article  4  subject  to  examination  mider  these  regulatious,  introduced  into  this 
Colony  by  poet,  idiall  be  interoepted  and  examined  by  an  officer  appointed  for  the 
purpose ;  and,  if  found  infesited  with  any  noxi  us  insect  or  plant  disease,  ahall^  be 
destroyed  or  cleansed  at  the  discretion  of  such  Examining  Officer  and  if  requizing 
fumigation  shall  be  so  treated.  All  expenses  of  treatment  shall  be  borne  by  the 
addressee. 

8.  The  Goyemment  does  not  hold  itself  responsible  for  any  loss  or  damage  that 
may  result  from  the  destruction  of  articles  under  these  regulations,  or  from  any 
prooees  that  may  be  considered  neoessaxy  to  cleanse  or  disinfect  the  artiolet,  or  to 
discoyer  the  existence  or  otherwise  of  any  insect  or  plant  disease. 

9.  Theee  regulations  shall  not  apply  to  canned,  dried  or  otherwise  preseryed 
articles,  in  whi<  h  there  is  no  longer  any  plant  life. 
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▲PPENBIX    D. 

Tempkbatueb  Bboobds  ov  Tick   Imvmtbd   Qoaxu. 

Xzplanatiovi :— x  dgaifies  applioation  of  Red  Tick ;  zx,  application  of  Bont  Tlok ;  _i.,  inooa- 
latton  with  Timlent  blood ;  ^^ ,  death  of  animal.    Figores  in  black  type  denote  ieyet  period. 
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PLATE    V» 


Qoat  dressed  for  Recovery  of  Ticks.     This  Type  of  Dress,  with  addition  of 

Ear  Caps  when  young  Red  Ticits  were  on,  has  been  used  in  all  the 

later  experiments. 


Interior  of  one  of  the   Experiment  Sheds,  showing  a  Goat  in  its  Stanchion, 
with  open  Stanchion  to  left  and  a  closed  one  to  right. 
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GENEEAL  REPORT. 

The  plan  of  work  followed  for  several  years  past  wa& 
continued  through  1901.  In  addition  to  the  duties  that 
have  become  routine,  such  as  attention  to  enquiries  con- 
cerning insects,  the  inspection  of  plant  imports,  the 
preparation  of  reports  on  entomological  matters  for  the 
Department  and  of  contributions  for  the  Agricultural 
Journal^  several  special  lines  of  enquiry  and  investigation 
have  been  kept  continually  in  progress.  Owing  to  the 
disturbed  state  of  the  country  almost  the  whole  of  my  time 
has  been  spent  at  Cape  Town,  and  therefore  much  more 
actual  research  work  has  been  accomplished  and  there  is 
more  matter  on  which  to  report  than  if,  as  in  ordinary 
years,  I  had  spent  a  quarter  or  a  third  of  my  time  in 
journeying  about  the  country.  One  learns  a  vast  amount 
that  can  be  turned  to  profitable  account  in  country  trips, 
and  probably  does  a  great  deal  of  good  by  coming  in 
personal  contact  with  the  people  and  instructing  them  by 
word  of  mouth,  but  such  work  yields  little  in  result  that  is 
tangible  at  the  time  and  which  can  find  a  place  in  a  report. 

The  duties  of  the  office  have  been  ably  shared  by  the 
Assistant  Entomologist,  Mr.  C.  W.  Mally  B.Sc,  M.S^ 
Under  my  supervision  he  has  conducted  several  investiga- 
tions and  has  done  a  considerable  amount  of  field  work.  In 
a  desire  to  do  him  full  justice  I  have  had  him  draw  up 
reports  on  some  experiments  and  am  including  these,  under 
his  name,  among  the  appendices. 
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CORBESPONBENGB  AKB   PUBLICATIONS. 

The  number  of  official  letters  received  during  the  year 
was  about  six  hundred  and  the  number  despatched  some- 
what above  seven  hundred.  No  account  is  taken  of 
enquiries  and  applications  necessitating  only  the  despatch  of 
printed  matter  in  reply.  Sixty-eight  reports  on  various 
fiubjects,  some  of  which  demanded  lengthy  consideration, 
were  made  to  the  Department.  A  treatise  on  orchard 
fumigation,  entitled  "Cyanide  Gas  Remedy  for  Scale 
Insects,"  was  prepared  in  the  latter  part  of  the  year  and 
has  since  been  published.  The  contributions  of  original 
matter  to  the  Agricultural  Journal  were  as  follows : — 


TITLE. 

Form* 

lasne. 

Pttges. 

Anaheim  or  California  Vine  Disease 
Tree  Famigfttion  in  California      . . 

•  • 

Artide 

Jan.  17 
Feb.  14 

Vol.  xviH. 
90-94 
210-223 

Soale  on  Sonth  Afiioan  Frait 
Disease  in  Pineapplefl  .. 

« • 

Note. 
Bepoxts. 

May  9 
Ang.  1 

716-718 
Vol.  xix. 

171-180 

Transmission  of    Malignant  Jaundice   of 
Dog  b/  a  Species  of  Tsok 

the 

Artide. 

Not.  21 

714-724 

Boidesiiz  Mixture  :    '*  Soda  Bordeaux  " 
"Bodo".. 

and 

Article. 

Dec.  5 

781-789 

Tick-Heartwatee  Investigation. 

Experimental  research  to  determine  the  relations,  if  anyt 
that  exist  between  the  sheep  and  goat  disease  known  as 
heartwater,  and  the  various  species  of  stock-infesting  ticks 
that  occur  in  the  affected  territory,  has  formed  a  very  im- 
portant part  of  the  year's  work,  and  has  had  the  unin- 
terrupted personal  attention  of  the  writer  throughout  the 
whole  period.  A  number  of  important  findings  has  been 
made.  Thus  far  only  one  species  of  tick,  the  so-called 
.Bont  Tick  {Amblyomma  hebr(Bum\  has  been  found  to  be 
associated  with  the  disease.  A  single  specimen  of  this 
species  if  fed  on  a  heartwater-sick  animal  as  a  larva  or 
^^  seed ''  tick  has  been  found  capable  of  transmitting  the 
malady  with  fatal  effect.  An  animal  pastured  on  veld 
heavily  infested  by  the  tick  may  drop  hundreds  and  even 


thousands  of  pathogenic  larvae  during  its  period  of  iUness, 
and  thus  may  indirectly  serve  for  the  almost  total  exter* 
mination  of  a  flock  in  a  few  months.  The  terrible 
mortality  amongst  healthy  flocks,  brought  to  the  coast 
where  the  tick  is  abundant,  is  thus  easily  explained. 
Pathogenic  larvae  have  been  found  to  retain  their  dangerous 
character  until  they  are  adult.  They  may  take  their  second 
or  nymphal  feeding  on  an  ox  or  a  non-suspectible  goat  and 
then  in  the  third  or  final  stage  get  on  to  a  susoej^tiblo 
sheep  or  goat  and  give  it  deadly  fever.  On  the  other 
hand,  the  disease  appears  to  be  non-transmissible  through 
the  egg  stage,  and  the  species  is  normally  non-pathogenic 
in  all  stages.  A  farm  may  be  badly  infested  with  Bont 
Tick  and  yet  be  entirely  free  from  heartwarter.  The  Red 
Tick  [Rhipicephalus  ^t;«r/di)andthe  Blue  Tick  (Khipieephalus 
decohratus)  appear  to  take  no  part  in  the  carriage  of 
this  disease. 

Only  the  entomological  phase  of  the  heartwater  pro- 
blem, that  is  the  association  of  ticks  in  transmitting  the 
disease,  is  engaging  my  ^attention.  Other  phases  have 
received,  and  to  some  ( xtent  are  still  receiving,  the  atten- 
tion of  the  Veterinary  Department,  and  of  the  Bacteriolo- 
gical Institute ;  but  thus  far  the  side  of  the  question  that 
to  my  mind  is  of  the  greatest  economic  importance  has 
been  left  untouched.  I  refer  to  experiments  to  test  the 
practicability  of  eradicating  the  disease  and  of  keeping  the 
tick  suppressed.  Everything  that  has  been  learned  to  date 
regarding  the  nature  and  spread  of  heartwater  appears  to 
me  hopefully  indicative  that  the  disease  is  one  which  may 
be  eliminated  by  the  temporary  exclusion  of  stock  sus- 
ceptible to  it ;  and  in  the  nature  of  things  the  tick  may  be 
almost,  if  not  wholly,  exterminated  by  the  exclusion  of  all 
stock.  I  believe  that  two  years  would  suffice  to  practically 
eradicate  the  tick  from  a  well  enclosed  camp.  The  disease 
would,  I  expect,  die  out  in  less  than  eighteen  months,  and 
the  ticks  be  very  few  in  twelve  moffths.  Only  by  actual 
experiment  can  the  feasibility  of  overcoming  the  disease 
on  a  farm  by  such  starvation  means  be  satisfactorily  deter- 
mined, and  I  respectfully  suggest  that  it  would  be  a  wisQ 
act  for  the  Government  to  get  control  of  portions  of  a  few 
notoriously  tad  heartwater  farms  in  different  districts,  to 
securely  enclose  these,  and  to  arrange  with  the  owner  and 

B  2 


police  to  occasionally  patrol  the  fencing  to  see  that  it 
remains  intact.  Eacli  enclosure  might  be  sub-divided  into 
paddocks  and  these  paddocks  be  experimentally  stocked  in 
succession  at  the  expiration  of  twelve,  fifteen,  eighteen, 
twenty-four  and  thirty  months.  The  enormous  losses  due 
to  ticks,  apart  from  their  connection  with  the  disease,  fully 
warrant  the  undertaking  of  such  a  series  of  experimenta. 

There  is  wanting,  too,  a  more  complete  knowledge  of  the 
value  of  the  various  substances  that  may  be  applied  to 
stock,  by  dipping  or  by  spraying,  for  the  direct  destruction 
of  ticks  and  for  deterring  their  attack.  The  field  is  not  a 
promising  one  and  an  experimenter  might  work .  diligently 
for  four  or  five  yeai*s  and  then  have  succeeded  in  finding 
no  substance  superior  to  those  whose  value  we  now  know, 
yet  the  need  of  a  cheap  and  efficient  tick-destroyer  and  a 
tick-deterrent  is  so  great  that  systematic  endeavours  should 
really  be  made  to  ascertain  if  they  exist. 

A  detailed  report  on  the  progress  of  the  experiments 
being  conducted  for  the  determination  of  the  means  by 
which  heartwater  is  disseminated  is    given  in  Part   II. 

Tick-Malignant  Jaundice  Investigations. 

A  second  series  of  investigations,  to  which  continuous 
attention  was  given  throughout  the  year,  is  being  under- 
taken to  determine  the  means  by  which  the  infection  of  the 
canine  disease,  malignant  jaundice,  is  transmitted  from 
animal  to  animal.  The  experiments  necessary  are  proving 
arduous  and  protracted,  but  patience  and  close  personal 
application  to  every  detail  have  already  been  rewarded  by 
discoveries  that  are  almost  startling  in  their  strangeness. 

Malignant  jaundice  is  commonly  known  in  South  Africa 
as  distemper  or  hondziekte.  It  has  been  known  upwards 
of  half  a  ceutury  in  the  country  and  appears  to  now  occur 
from  the  Cape  to  the  Zambesi.  As  the  most  serious  and 
one  of  the  most  common  diseases  affecting  dogs  in  the  sub- 
continent, it  is  worthy  of  investigation  from  its  own 
importance,  but  the  real  inducement  in  studying  its  means 
of  dissemination  is  the  hope  of  acquiring  knowledge  that 
will  be  of  value  in  the  study  of  diseases  that  are  of  greater 
moment  to  man*  It  is  one  of  a  large  number  of  diseases  of 
man  and  lower  animals  that  are  due  to  the  presence  and 
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multiplication  of  protozoan  parasites  in  the  body,  and  these 
diseases,  and  others  of  more  obscure  nature,  as  for  instance 
heartwater  and  horseaickness,  perhaps  depend  wholly  upon 
blood-sucking  parasites  for  their  communication  from 
animal  to  animal.  Toe  channel  of  infection  is  known  in 
a  few  cases  only,  and  in  others,  as  horsesickness,  still 
remains  a  matter  wholly  of  conjecture.  Each  new  fact 
discovered  in  relation  to  the  transmission  of  any  disease 
through  intermediary  hosts  is  therefore  of  considerable 
scientific  and  economic  interest,  and  I  accordingly  attach 
much  importance  to  the  disclosures  made  by  the  malignant 
jaundice  experiments. 

The  experiments  conducted  up  to  the  middle  of 
November  are  recounted  in  an  article  contributed  under 
the  title  ^^  Transmission  of  Malignant  Jaundice  by  a  Species 
of  Tick  '^  to  the  Agricultural  Journal  of  Cape  Colony,  for 
November  21st,  1901,  and  read  at  about  the  same  time* 
before  a  meeting  of  the  South  African  Philosophical 
Society.  The  investigation  is  still  incomplete,  and  it  has 
been  decided  to  postpone  the  publication  of  any  further 
detailed  report  until  the  close  of  the  present  year ;  hence 
all  that  it  is  desired  to  record  here  is  a  bare  statement  of 
the  results  that  have  been  attained  to  date. 

It  has  been  demonstrated  beyond  all  question  that 
malignant  jaundice  is  transmitted  by  the  common  tick 
infesting  dogs  at  the  Cape,  Hcemaphyaalis  leachty  Andouin 
(determination  by  Professor  G.  Neumann,  Toulouse, 
France).  For  a  proper  understanding  of  the  experimental 
findings  it  is  necessary  to  explain  the  life  cycle  of  this 
parasite.  There  are  four  life  stages,  namely  :  the  egg,  the 
larva,  the  nymph,  and  the  adult.  Only  as  adults  may  the 
sexes  be  distinguished  so  far  as  known.  The  female 
becomes  greatly  distended  with  imbibed  blood  and  drops 
from  the  host.  In  some  sheltered  place  she  lays  her  com- 
plement of  eggs,  laboriously  extruding  them  one  by  one  to 
a  number  of  about  three  thousand.  These  e^gs  hatch  a 
month  or  more  after  the  female  drops,  each  producing  an 
active  though  very  small  creature,  the  laiTa.  Sooner  or 
later  the  larva  destined  to  mature  finds  a  host,  and  for 
about  three  days  remains  attached  to  the  skin,  gradually 
becoming  distended  to  its  limit.  It  is  still  smaller  than  a 
pin's  head  when  it  falls  off  and  seeks  a  place  of  conceal- 


PLATE  1. 

Doo  Tick. 
{H<eniaphy$ali9  Uaehi^  Audouin). 

1.  Larva,  eight  times  natural  size ;  la,  natural  size. 

2.  Ntmph,  eight  times  natural  size ;  2a,  natural  size. 

3.  Malb  adttlt,  eight  times  natural  size ;  3a,  natural  size. 

4.  FncALE  ADiniiT,  eight  times  natural  size ;  4a,  natural  size. 

The  hair  lines  about  1,  2  and  4  show  the  size  to  which  the  respectiye 
stages  of  the  tick  swell  by  the  absorption  of  blood.  Compare  1 
without  the  hair  line  to  4  with  hair  line  to  realise  the  immense  relative 
size  of  the  engorged  female. 

5.  FtTLLY  XNOOBOED  FEMALE  ADULT,  Satural  sizC. 

6.  Female  dbfositiko  her  eggs,  twice  natural  size. 

7.  Fngorged  female  from  the  front,  to  show  depressions  of  shield 
a,  genital  orifice  through  which  the  eggs  appear. 

8.  If  ale  adult  from  beneath,  eight  times  natural  size ;  a,  genital 
orifice ;  h^  anus ;  c,  spiracle  or  breathing  orifice. 

9.  Female  adult  from  beneath,  eight  times  natural  size ;  details 
the  same  as  in  8. 

10.  Mouth-parts  of  larva  from  below,  much  ma^^nified ;  a,  palpus 

.      .    llenfl  " 


i,  h)postome  or  sucking  organ ;  r,  mandible  extended  to  full  length, 
nf,  mandibular  hooks. 

11.   Oin  OF  MANDIBLES  FROM  LARVA. 
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ment.  Ten  or  twelve  days  later  in  sammer  weather  the 
larval  skin  ruptures,  and  the  active  host-seeking  nymph 
appears.  A  host  found,  the  nymph  engorges  in  about  three 
days  and  then  drops  ofF  and  hides  away  to  moult,  as  did 
fhe  larva.  The  second  resting  spell  is  longer  than  the  first, 
but  within  a  month  in  the  warm  season  the  adult  has  come 
forth  and  is  searching  for  its  prey.  The  sexes  attach 
independently.  Spermatazoids  are  soon  developed  by  the 
male  and  it  then  lets  go  its  hold  ar  irregular  intervals  and 
roams  about  the  host  in  search  of  a  mate  or  mat^s.  If 
mating  takes  place  without  loss  of  time,  the  female  becomes 
engorged  and  ready  to  fall  about  the  tenth  day ;  it  is  then 
the  bloated,  rounded,  blue-black  creature,  about  seven- 
sixteenths  of  an  inch  in  length  and  one-qunrter  of  an  inch 
in  width,  that  is  commonly  recognized  as  the  tick.  With 
the  fall  of  the  female  the  cycle  as  here  outlined  is  complete. 
It  should  be  noted  that  each  individual  tick  requires  three 
feedings  to  arrive  at  full  maturity  and  that  three  different 
animals  may,  and  probably  do  in  the  ordinary  course  of 
events,  serve  as  hosts. 

Cases  of  fatal  malignant  jaundice,  affirmed  by  blood 
examinations,  and  by  the  post-mortem  appearances  of  the 
viscera,  have  been  produced  in  the  experiments  by  three 
successive  generations  of  the  tick;  thefivsc  in  April,  1901, 
the  second  in  September,  and  the  third  in  February,  1902. 
The  tick  has  been  found  normally  innocuous  in  all  stages, 
and  always  innocuous  in  the  larval  and  nymphal  stages  ; 
the  three  successive  generations  proved  pathogenic  only  as 
adults,  being  harmless  as  larvse  and  nymphs  to  the  various 
susceptible  dogs  on  which  they  were  reared.  Moreover,  what 
is  equally  remarkable,  the  larval  and  nymphal  stages  seem 
incapable  of  deriving  infection  in  their  feeding  that  they  can 
pass  on  to  the  adult  stage.  The  capacity  to  infect  is  lost  with 
tiie  generation  unless  renewed  by  the  adults,  which  is  to 
say, — the  progeny  of  adults  that  induced  the  disease  but 
which  became  engorged  and  left  the  animal  before  the  fever 
set  in,  are  non-pathogenic,  whilst  the  progeny  of 
adults,  be  these  infective  or  not  themselves,  that  became 
engorged  after  the  animal  had  really  sickened,  are 
pathogenic.  The  males  are  suspected  of  being  innocuous, 
they  not  having  given  rise  to  fever  in  two  instances 
when  applied  alone ;  and  in   two   other   instances   males 


PLATE     . 

Newly  Introduoxd  Okyptoljemits  Ladybird. 
{Cryptolamui  montrouiien). 

Adult  female  beetle  in  centre. 

Full  qrown  labva  in  upper  left  hand  comer. 

Pupa  in  upper  right  hand  comer. 

Adult  mealy  bug  to  left  of  beetle  with  its  Bgg  mass  and  a  few^ 
eggs  enlarged  for  comparison  with  the  Crypto^atnvt  larva  which  it 
superficiallj  resembles.  The  principal  figures  are  all  six  times  natural 
size.    The  small  figures  show  the  actual  size. 

Background  orange  foliage  and  fmit  infested  with  mealy  bug  being, 
prejed  on  by  Cr^'ptohemus,  half  natural  size. 
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been  liberated  iu  seemingly  suitable  localities.  Several 
hundred  were  taken  to  Martindale  in  the  Bathurst  division 
during  April  and  liberated  in  mealy  bug-infested  pineries^ 
and  numerous  others  were  placed  on  rows  of  pine  apple 
plants  enclosed  under  wire  netting.  Up  to  the  present  the 
owner  of  the  pineries,  Mr.  H.  Dugmore,  has  been  unable 
to  find  any  descendants  of  the  insects,  but  we  still  have 
hopes  that  the  species  has  managed  to  establish  itself. 
A  supplementary  sending  was  recently  despatched  to  Mr. 
D'jgmore  and  from  it  he  will,  try  to  rear  colonies  in  con- 
finement as  we  do  in  the  office.  Liberations  in  the  Cape 
Peninsula  have  been  made  in  Constantia  vineyards,  on 
scale  infested  Araucaria  trees  at  Claremont,  in  the  Muni- 
cipal Gardens  at  Cape  Town,  and  on  Stephanotis  trellises  at 
Green  Point.  At  Wellington  large  numbers  have  been 
placed  on  mealy  bug-infested  guava  and  orange  trees  on 
a  Blaauw  Yallei  farm,  and  the  original  colony  has  been 
reinforced  from  time  to  time.  Two  trees  were  here  placed 
under  netting,  one  under  wire  screen  and  the  other  under 
a  bed  canopy,  but  on  these  trees  as  on  the  unenclosed  ones 
few  of  the  insects  were  to  be  found  after  three  months. 
However  we  have  some  reason  to  expect  that  the  species 
survives  on  the  farm  and  will  succeed  in  becoming  per- 
manently established.  Two  sendings  have  been  made  to 
the  Natal  Government  Entomologist  and  one  to  the  Curator 
of  the  King  William's  Town  Botanic  Gardens. 

The  CryptolsBmus  ladybird  multiplies  rapidly  under  the 
conditions  favourable  to  it.  In  our  breeding  jars,  it  passes 
through  its  entire  life  cycle  in  six  weeks  of  summer 
weather..  As  cold  weather  sets  in  its  activity  decreases^ 
but  it  keeps  on  feeding  if  supplied  with  food  and  even  in 
mid-winter  passes  through  a  generation  in  twelve  weeks. 
It  feeds  on  the  various  species  of  mealy  bugs  and  on  allied 
scale  insects  both  in  its  larval  and  adult  stages.  At  the 
office  the  Daciylopius  commonly  found  on  oleander  and 
Eriococeus  araucarice  of  the  Norfolk  Island  Fine  and  other 
species  of  Araucaria  have  been  the  principal  insects 
supplied  as  food. 

The  object  of  establishing  the  Crytolasmus  ladybird  at 
the  Cape  is  to  have  a  more  efficient  natural  check  on  the 
multiplication  of  mealy  bugs  than  we  have  in  our  in- 
digenous predaceous  and  parasitic  insects  that  prey   on 
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these  pests.  We  have  a  species  of  mealy  bag  in  Constantia 
-vineyards,  and  one  in  the  pineries  of  East  London  and 
Bathurst  divisions,  that  have  aroused  some  apprehension 
on  the  part  of  the  growers  concerned.  We  have  found 
that  the  vine  species  at  least  has  an  inveterate  and  very 
persistent  enemy  in  one  of  our  native  ladybirds,  a  very 
small  undetermined  species,  but  unfortunately  this  lady- 
bird in  turn  is  preyed  upon  industriously  by  a  very  pretty 
wasp  parasite  {Homalotylua  sp.  according  to  Dr.  L.  O. 
Howard),  that  prevents  it  from  keeping  its  prey  suppressed 
satisfactorily.  To  what  degree  the  Cryptolsemus  will 
fulfil  the  object  we  have  in. view  remains  to  be  determined 
by  experience.  Thus  far  we  are  not  certain  that  it  has 
become  established  out  of  doors,  and  until  we  are,  it  is  our 
intention  to  maintain  a  colony  in  confinement,  a  trouble- 
some and  difficult  proceeding  in  Cape  Town,  where  insects 
that  can  serve  as  food  are  uncommon. 

Red  Scale  Fungus. — As  promised  in  last  year's  report, 
further  attempts  have  been  made  to  niake  use  of  the 
fungus  disease,  that  attacks  the  Bed  Scale  {Aspidioiw 
aurantii)  in  various  parts  of  the  world,  for  the  destruction 
of  this  notorious  scale  pest  at  the  Cape.  This  fungus,  we 
believe,  is  identical  with  one  found  by  Professor  P.  H. 
Eolfs  in  Florida,  and  referred  to  by  him  as  Sphcerostilbs 
coccophila.  Professor  Bolfs  made  artificial  cultures  and 
succeeded  in  infecting  and  destroying  previously  healthy 
Aspidiotus  perniciosus  by  the  distribution  of  these  cultures 
over  trees  infested  by  the  scale.  The  Natal  Entomologist 
reports  that  owing  to  this  fungus  the  Eed  Scale  is  only  a 
minor  pest  near  the  coast  in  his  colony ;  and  in  Bathurst 
Division  and  eastward  in  the  Cape  Colony,  we  have  found 
that  one  of  our  native  scales  is  much  subject  to  the  disease. 
Even  about  Cape  Town  the  fungus  occurs  naturally  but  so 
rarely  that  we  seldom  come  across  it. 

Artificial  cultures  were  made  at  the  office  by  Mr.  Mally. 
Gelatine,  bread,  acidulated  bread,  and  sugar-agar  were  used 
as  Hicdia  ;  the  sugar-agar,  suggested  by  Mr.  W.  Eobertson 
of  the  Veterinary  Department,  was  found  to  answer  best. 
The  acidulated  bread  grew  an  abundance  of  the  fungus 
but  common  moulds  were  troublesome  with  its  use.  All 
the  cullures  were  started  from  fungus  collected  on  a  native 
-scale  at  Port  Alfred,   Bathurst.     When  an  abundance  of 
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fungus  was  on  hand,  quantities  were  taken  to  scale  infested 
trees  and  attempts  made  to  establish  the  disease  on  these  by 
means  which  will  be  described  presently.  The  trees 
selectf^d  were  part  of  the  camphor  plantation  at  Tokai  in 
the  Cape  Peninsula.  The  camphor  is  very  subject  to  the. 
Bed  Scale  and  this  plantation  has  boen  severely  infested 
for  several  years.  Three  series  of  tests  were  made  and 
a  score  or  more  trees  included  in  each :  (1)  Twigs  bearing 
numerous  fungus-destroyed  specimens  of  the  native  scile 
were  tied  in  contact  with  Bed  Scale ;  (2)  Sugar-agar  cultures 
of  the  fungus  were  broken  up  in  water,  and  strips  of  sacking 
wetted  in  the  mixture  were  wrapped  like  puttie  bands 
round  and  round  large  branches;  (3)  water  containing 
sugar-agar  cultures  finely  sub-divided  was  applied  in  a  mist 
spray  from  a  knapsack  pump.  Trees  heavily  pruned,  some 
moderately  pruned,  and  some  not  pruned  at  all  were  treated 
in  each  series.  The  work  was  dc»ne  during  warm  winter 
weather  late  in  August.  To  vary  the  experiment,  it  was 
arranged  through  the  kindness  of  Mr.  A.  E.  Gower,  the 
Superintendent  of  the  plantations,  that  about  half  the  trees 
be  sprayed  lightly  each  morning  with  clear  water ;  these 
sprayings  were  continued  up  to  October  14th.  No  develop- 
ment of  the  fungus  has  been  found  on  any  of  the  trees,  and 
we  are  forced  to  conclude  that  there  is  no  future  for  the 
disease  as  a  scale  destroyer  in  this  section  of  South  Africa. 
Humidity  and  heat  together  seems  essential  for  its  rapid 
multiplication,  and  this  climatic  condition  seldom  occurs 
for  long  in  the  Cape  Colony. 

EXOCHOMUS     PILATEI     LaDTBIRD      FROM       CALIFORNIA. — 

The  Bed  Scale  is  such  a  pest  at  the  Cape  that  we 
lose  no  opportunity  to  attempt  the  introduction  acd 
colonization  of  its  exotic  natural  enemies,  and  in 
return  for  favours  we  are  rendering  his  State,  Mr.  Edw. 
M.  Ehrhom,  the  Entomologist  of  Santa  Clara  Lounty, 
California,  is  doing  what  he  can  to  assist  us.  On  March 
8rd  he  despatched,  via  New  York  and  London,  102  adults 
oi  Exochomtia  pilaiei.  This  is  a  large  ladybird  that  feeds 
on  the  Bed  and  other  armoured  scales  and  on  the  young 
of  soft  scales.  The  specimens  were  sent  in  four  wooden 
pill  boxes,  25  or  26  to  a  box,  with  a  little  moss  to  give 
them  foothold,  and  crushed  dates  fastened  in  place  under 
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gauze  to  afford  them  sustenance.  The  pill  boxes  were 
packed  in  a  larger  box  with  crumpled  newspaper  as  filling. 
The  sending  travelled  in  the  ship's  cool  chamber  from 
England  to  the  Cape,  a  journey  of  seventeen  days.  From 
some  unexplained  delay  en  route^  it  took  53  days  for  the 
specimens  to  reach  Cape  Town ;  however,  66  were  still 
alive  and  active.  These  survivors  were  put  in  large  glass 
jars  and  supplied  with  Eed  Scale  as  food ;  but  because 
they  fed  little  and  were  diminishing  slowly  in  numbers 
they  were  removed,  June  17  th,  and  placed  within  a 
S'  X  4'  X  S^  specially  made  wire  cage  placed 
over  some  plants  in  the  Municipal  Gardens  that  were 
heavily  infested  with  Bed  Scale.  The  plants  grew  in  a 
shady,  secluded  nook,  and  we  had  hopes  that  under  the 
improved  conditions  some  of  the  beetles  would  manage  to 
survive  until  spring  and  then  propagate.  Live  scale  was 
still  abundant  when  the  cage  was  removed,  December 
17th,  but  a  careful  search  did  not  disclose  a  single  one  of 
the  insects  in  any  stage.  None  of  the  beetles  are  thought 
to  have  survived  much  later  than  August  28th,  on  which 
date  five  were  seen  through  the  gauze. 

Mr.  Ehrhorn  sent  some  more  specimens  by  mail  on 
September  12th.  They  were  packed  like  the  previous  lot, 
but  as  they  left  California  they  were  full-grown  larvae  or 
pupoB,  not  beetles.  About  75  were  sent,  but  only  25 
reached  Cape  Town  alive,  and  these  all  as  beetles.  The 
journey  occupied  32  days.  No  attempt  was  made  to  keep 
this  lot  in  confinement,  it  being  turned  loose  at  once  on 
scale-infested  plants  in  the  Municipal  Qardens. 

Chilocoeus  bivulnerus  Ladybirds  from  California. — 
The  ladybird  known  as  Chihcorus  bivulnerus  occurs  from 
the  Atlantic  to  the  Pacific  in  the  United  States,  and  is 
esteemed  as  the  most  important  of  the  scale  attacking 
species.  Under  date  of  June  3rd,  Mr.  Ehrhorn  wrote  that 
he  had  just  shipped  about  350  pupae  of  this  kind.  The 
packing  was  in  all  respects  like  that  of  the  March  sending 
of  Exochomusj  and  from  England  to  the  Cape  the  box  lay 
in  the  cool  room  of  the  vessel.  To  our  disappointment 
not  one  of  the  insects  reached  the  Cape  alive ;  all  bad 
transformed  to  the  beetle  stage  and  perished  without 
leaving  an  egg  to  reward  us.  Not  unlikely  the  journey 
across  the  United  States,  coming  as  it  did  in  the  heat  of 
summer,  had  a  disastrous  effect. 
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Megilla  maculata  Ladybikds  from  Massachusetts. — 

Tery   early  in  the  year  an    order    was    placed   with    a 

-<^ommero:al  entomologist  in  Massachusetts  to  collect  and 

ship   us   ladybirds    of    benefioial    species.      By    getting 

hibernated  specimens  and  having  them    come    in    cold 

storage,  I  hoped  to  get  the  insects  here  alive  and  in 

condition     to    propagate    at    once.       Consequently     the 

•instructions  were  to  procure  the  creatures  as  soon  as  they 

appeared  in  the  spring  and  to   send  along  consignments 

each  week.     The  pea  fields  from  Maryland  and  l}eleware 

northwards  were  mentioned  as  likely  places  to  get  the 

species  in  abundance.     The  party  engaged,  unfortunately, 

failed  to  bestir  himself  at  the  proper  time,   and  later 

satisfied    his    conscience    by    sub-letting    the    work    to 

a    friend    who    though    anxious     to    please     had     not 

sufiicient  knowledge  of  the  subject  to  make  a  successful 

collector.      He  failed   to   find    good    collecting    ground 

in    localities    he    was    advised    to   try    by    professional 

entomologists,  and  finally  was  led  to  advertise  in  rural 

papers  that  he  was  piepared  to  buy  ladybirds  at  a  fixed 

price  per  hundred.     The  unusual  advertisement  attracted 

reporters  and  he  foolishly  allowed  himself  to  be  interviewed 

by  sensation  mongers.     The  result  was  that  newspapers 

all  over  the  United   States  and  many   in   Canada  and 

England   soon  contained  paragraphs   on  the  subject  in 

which  a  little  truth  was  obscured  in  a  mass  of  absurd  and 

sensational  statements.     After  all  that  was  said  less  than 

a   thousand   beetles  were  collected  and  despatched,  and 

these  were  not  hibernants  as  were  wanted  bat  late  season 

specimens.  They  were  all  of  one  species,  Megilla  maculata^ 

an  aphis  feeder  of  good  repute.     In  accordance    with 

instructions  they  were  packed  in  a  wooden  box  of  about 

one-fourth  of  a  cubic  foot  capacity,  with  cleats  tacked 

against  the  sides  and  crumpled  paper  to  serve  as  foothold, 

and  with  a  few  crushed  raisins,  dates  and  figs  to  serve  as 

food.     They  arrived  in  Cape  Town  on  August  26th,  35 

days  from  the  time  they  were  despatched.     Two-thirds  of 

the  specimens  survived  the  journey  and  were  liberated  on 

aphis-infested  plants  at  Bondebosch.      As    was    to    be 

expected  of  aphis  feeders  obtained  in   mid-summer  they 

manifested  no  disposition  to  procreate  when  set  free  and  it 

is  feared  that  none  survived  long  enough  to  be  so  minded ; 

at  all  events  we  have  seen  no  descendants. 


16 

HlITODAMIA  CONVERGEKS  LADYBIRDS  FROM  CALIFORNIA. 

The  Woolly  Aphis  of  the  apple  tree  ranks  high  as 
a  fruit  tree  pest  in  Cape  Colony  and  one  of  the  ambitions 
of  the  office  has  long  been  to  establish  insects  that  are 
active  in  preying  on  it  in  other  countries  with  the 
hope  that  its  injuries  may  thereby  be  materially  lessened. 
It  is  a  pleasure  to  record  that  one  of  the  species  we  most 
want  has  at  last  been  introduced  in  large  numbers  and 
gives  promise  of  locating  itself  here  permanently.  This 
species  is  Hippodamia  convergens.  It  is  a  common  and 
widespread  insect  in  the  United  States,  and  whilst  it 
feeds  on  a  great  variety  of  aphides  and  to  some  extent  on 
soft  scale  insects,  and  even  small  caterpillars  and  grubs,  it 
appears  particularly  partial  to  the  Woolly  Aphis  and  its 
close  allies.  When  on  a  visit  to  California  two  years  ago, 
I  learned  from  Mr.  Ehrhom  that  it  was  very  abundant  in 
the  mountains  in  his  section  of  the  country  and  that  he 
sometimes  saw  immense  nUmbers  hibernating  there  in 
winter.  He  told  me  that  it  lived  chiefly  on  the  Alder 
louse,  an  aphis  congeneric  with  Woolly  Aphis,  and  he 
readily  agreed  to  gather  and  send  me  hibernants  when 
winter  came  on.  The  winter  1900-1  »01  passed  without 
his  finding  numbers,  but  this  year  he  was  fortunate  in 
locating  myriads.  TJnder  date  of  November  7th  he  wrote 
as  follows : — 

"  I  take  pleasure  in  sending  you  a  good  shipment  of 
ladybirds  through  your  Kew  York  agent ;  it  consists  of 
15j000  more  or  less  Hippodamia  convergens  beetles  which 
I  was  able  to  collect  in  a  hibernating  state  ....  If  this 
shipment  arrives  in  good  condition  and  you  would  like 
another,  cable  me  "  morebug "  and  I  shall  endeavour  to 
meet  your  wishes.  Where  I  gathered  the  present  specimens, 
there  were  billions ;  the  ground  was  red  with  them  and 
was  covered  in  patches  of  ten  feet  square  to  a  depth  of 
fully  two  inches." 

The  sending  arrived  in  excellent  condition.  The  box 
was  about  fifteen  inches  each  way.  Dates  were  fastened 
agaiuttt  the  top,  and  the  beetles  were  loose  amongst  straw 
and  leaves.  IS  o  holes  for  ventilation  had  been  made.  The 
chill  of  the  cool  room  on  the  ship  had  kept  the  creatures 
dormant,  and  only  a  small  fraction,  perhaps  under  one 
per  cent.,  had  perished  on  the  way.    No  attempt  was  made 


17 

to  count  the  gpecimens,  but  it  is  certain  that  Mr. 
Ehrhorn's  estimate  was  low  and  that  60,000  would  have 
been  nearer  the  mark.  The  box  arrived  on  Decem- 
ber 17  th,  baring  been  forty  days  on  the  way.  The 
message  ^^morebug"  was  at  once  despatched,  and  in 
response  two  other  boxes,  each  containing  quite  as  many 
as  the  first,  were  received  on  February  13ih.  They  came 
through  in  about  the  same  time.  The  ladybirds  were 
extremely  active,  and  swarmed  out  like  bees  from  a  dis- 
turbed hive  as  soon  as  the  boxes  were  pried  open. 

Both  lots  were  liberated  as  soon  as  possible  after  their 
receipt.  The  first  was  distributed  principally  between  five 
x)8tates  in  the  Cape  district  and  the  second  principally 
between  the  same  five  estates  and  a  number  of  fruit  farms 
in  the  Stellenbosch  and  Faarl  divisions.  Woolly  Aphis, 
probably,  has  never  been  more  abundant  than  this  year  in 
this  part  of  the  Colony,  and  was  extremely  plentiful  on  all 
the  estates  where  the  ladybirds  were  given  their  liberty. 
It  is  still  too  early  to  say  whether  or  not  the  species  will 
remain  in  cultivated  orchards  and  to  what  extent  it  will  do 
the  work  desired  of  it,  but  in  view  of  the  immense  num- 
bers introduced  and  the  readiness  with  which  it  took  to  the 
Woolly  and  other  aphides,  there  is  little  doubt  felt  as  to  its 
^tablishing  itself.  The  first  lot  began  to  oviposit  within 
a  few  days  of  being  freed  and  adults  of  the  first  Cape 
generation  were  found  five  weeks  later.  The  second  lot 
was  copulating  freely  when  liberated  and  doubtless  soon 
laid  eggs. 

These  shipments  of  ladybirds  are  unique  as  the  largest 
ever  made,  and  probably  no  shipment  before  ever  arrived 
at  its  destination  in  such  perfect  condition.  It  is  worthy 
of  mention  that  the  distance  traversed  is  over  12,500 
miles  or  half  the  circumference  of  the  earth. 

Chinese  Eed  Scale  Parasite. — The  greatest  boon  that 
could  be  conferred  upon  the  citrous  fruit  industry  of 
Cape  Colony  would  be  an  efficient  natural  check  for 
the  fied  Scale.  The  establishment  of  such  a  blessing  in 
the  country  would  be  worth  many  thousands  of  pounds 
sterling.  Treatment  of  infested  trees  with  hydrocyanic 
acid  gas  can  be  depended  on  to  keep  the  scale  in  check, 
but  only  at  an  enormous  cost,  so  much  so  that  fruit-growers 
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would  be  much  discouraged  if  they  had  to  consider  it  a 
permanent  measure.  Fortunately  for  the  Colony,  thi& 
country  is  only  one  of  many  in  which  the  Eed  Scale  is  a 
costly  pest,  the  adrantage  of  this  fact  being  that  many 
gOTemments  are  interested  in  locating  natural  enemies^ 
and  that  we  are  certain  to  profit  by  the  discoveries  of  each 
and  all.  California  ^ave  us  the  hydrocyanic  acid  gas- 
remedy,  by  far  the  best  of  all  the  artificial  checks,  and 
there  is  now  some  hope,  I  am  pleased  to  report,  that  the 
same  State  may  lay  us  under  a  heavier  debt  of  gratitude 
by  furnishing  us  with  an  efficient  natural  check.  The 
California  State  Board  of  Horticulture  has  spent  large  sums 
during  the  pai^t  twelve  years  in  defraying  the  expenses  of 
systematic  searches  for  natural  enemies  of  Calif ornian  insect 
pests  by  special  entomological  agents.  In  the  fall  of  1900, 
one  of  its  agents,  Mr.  George  Compere,  was  fortunate  in 
discovering  in  China  a  parasite  of  the  Eed  Scale,  and  it  is 
on  this  creature  that  our  hope  is  now  based.  The  follow- 
ing abstract  of  a  letter,  dated  November  20th,  1901,  from 
Mr.  Alexander  Craw,  the  Entomologist  of  the  Board,  will 
serve  to  show  the  success  of  Mr.  Compere's  sending  to 
California  and  our  reason  for  expecting  to  soon  participate 
in  any  beneficial  results  that  may  lead  from  it.  The 
letter  reads  : — 

"  I  bave  good  B0W8sfor  70a.  On  page  26  of  your  report  for  1900  you  refer 
to  our  search  for  tlie  parasite  of  tha  Bed  Soale.  Well  Qeorge  Ooxnpere 
▼isited  China  on  his  lane  mission  whero  he  found  evidence  of  internal 
psrasites  in  the  Bed  Soale.  Alter  some  searching  he  disoovezed  a 
small  orange  tree  about  four  feet  high  and  saw  a  female  parasite 
depositing  her  ^ggs  in  the  scales,  fife  purchased  the  tree  from  the 
owner  and  sent  it  to  me.  Most  of  the  iMYee  dropped  on  the  Toyagv, 
but  at  the  base  of  the  trees  the  scales  were  very  thicK  as  they  were  theie 
protected  by  a  hmrj  growth  of  weeds.  Iplaoed  the  tree  in  a  glass 
case  and  it  has  developed  nicely.  Since  then  the  soaxoa  have  hatched 
•nd  infested  the  twigs  and  leaves  and  the  parasites  are  increasing 
rapidly^  Of  course  the  scales  are  inereaaiiig  beoiuse  I  am  removing  the 
Chaktdt  as  fast  as  they  develop.  The  first  to  emerge  were  six  onMay 
3lBt.  None  appeared  during  June.  In  July  I  found  36,  inAu^rastSI, 
September  143,  October  881,  and  up  to  date  this  month  I  have  ti^en  out 
690.  All  have  been  sent  out,  and  with  one  exception  the  Mndings  have* 
reached  their  destinations  in  good  shape  on  the  following  day.  If  we 
fooceed  in  establishing  the  species  I  shall  ccdoniae  a  wiall  tree  and 
fbrwsrd  ic  to  you  next  season....  It  is  smaller  than  Aspidtotopha^u^ 
ciirmut  and  prefers  the  one-third  to  two-thirds  gfown  scales.' ' 

In  this  connection  it  is  worth  recording  that  we  have 
a  parasite  in  the  country  for  the  Bed  Scale  though  it  is 
sadly  inefficient  at  hol(Ung  the  pest  in  check.  It  appears 
to  be  the  Aspidotophoffus  citrinus  alluded  to  by  Mr.  Craw^ 
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and  which  in  California  is  considered  as  the  most  yalua- 
ble  parasite  for  Aspidtotus  eitrinus^  a  Tery  close  ally  to 
the  Bed  Scale.  This  parasite  was  noticed  in  Bathnrst 
five  years  ago  and  again  during  the  past  year,  but  whilst 
upwards  of  half  of  the  scales  on  some  twigs  are  affected, 
no  appreciable  advantage  seems  to  be  derived  from  its  pre- 
sence ;  the  trees  suffer  very  severely  from  the  scale. 
About  Cape  Town,  the  parasite  has  been  found  with  a 
pineapple  scale  (Aulacaspis  bromelue)  and  a  fern  scale 
( Chumaspis  brazilienm)  in  conservatories,  and  with  the 
Bed  Scale  on  camphor  trees  at  Tokai. 

Distribution  op  Beneficial  Insects. — It  is  still 
uncertain  whether  or  not  our  efforts  (see  1900  Beport, 
page  5)  to  get  the  South  African  parasites  of  the  Black 
Scale  yLecanium  olece)  established  in  California  have  been 
successful.  Colonies  in  jars  are  being  reared  by  Mr. 
Edw.  M.  Ehrhoro,  the  Entomologist  of  Santa  Clara  County, 
and  by  Mr.  Alexander  Craw,  the  Entomologist  of  the 
State  Board  of  Horticulture,  and  liberations  of  the  principal 
species,  Scutellista  cyanea^  have  been  made  in  orchards 
infested  with  the  scales.  Until  at  least  the  species 
mentioned  has  began  to  multiply  in  the  orchards,  it  is  our 
hope  and  intention  to  continue  sending  supplies  of  the 
parasites  whenever  opportunity  permits,  and  we  are 
endeavouring  to  breed  both  the  scales  and  the  parasites  in 
confinement  that  we  may  not  have  to  depend  upon  the  small 
scattered  lots  that  occur  naturally.  In  California  the  scale 
is  the  very  worst  of  scale  pests,  infesting  citrous  and  stone- 
fruit  trees,  the  olive,  and  numerous  ornamentals  to  a 
highly  injurious  extent  over  an  immense  area,  whereas  at 
the  Cape  it  is  practically  confined  to  the  oleander  and 
Nyoporum  tnsulare^  and  cannot  be  called  common  on  these 
plants.  It  is  believed  that  the  scarcity  here  is  due  to  its 
parasites,  and  we  feel  sanguine  that  the  establishment  of 
the  parasites  in  California  will  be  followed  by  the  subjec- 
tion of  the  pest  there,  and  the  conquest  of  this  insect  by 
natural  enemies  will  be  an  event  in  economic  entomology 
second  in  importance  only  to  the  triumph  of  Novtui 
{  Vedalia)  cardinalis  over  Icerya  purchcm^  the  Australian 
Bug  or  I'orthesia. 

Twice    during    1901   we   were  fortunate    in   locating 
sufficient  parasite-infested  Black  Scale  to  form  sendings  to 
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California,  and  both  lots  were  despatched  to  jMr.  Alexander 
Craw.  The  first  was  sent  from  Cape  Town  on  February 
27th.  It  was  a  single  small  box,  containing  infested 
cuttings  from  the  plants  wrapped  separately  in  tissue  paper 
and  layered  with  cotton  wool,  and  was  despatched  from 
Cape  Town  to  Southampton  in  the  cool  chamber  of  the 
carrying  vessel ;  from  London  to  San  Francisco  it  travelled 
by  express.  An  exasperating  delay  occurred  at  the  New 
York  Customs  House,  and  it  was  not  until  April  23rd 
that  it  finally  reached  its  distant  destination.  Mr.  Craw 
reported  that  the  myoporum  cuttings  were  shrivelled  and 
the  scales  dead,  but  that  the  pieces  of  oleander  were  in 
fairly  good  condition  aud  still  bore  living  Black  Scale 
despite  the  eight  weeks  of  confinement  in  a  tight  box  ; 
later  it  was  learned  that  a  few  parasites  were  reared  from 
the  material.  The  second  sending  ,was  despatched  to  Mr. 
Craw  by  letter  post  on  October  2nd.  It  consisted  of 
infested  oleander  cuttings  separately  wrapped  in  tissue 
paper  and  interlaid  with  cotton  wool  as  before,  and  waa 
sent  in  two  light  wooden  boxes,  each  of  which  when 
packed  weighed  about  four  pounds.  The  journey  was  a 
remarkably  quick  one,  the  boxes  being  delivered  on 
October  31st.  The  contents  were  in  excellent  condition, 
several  live  parasites  and  many  crawling  larvae  of  the 
scale  being  found  in  the  papers,  and  parasites  continuing 
to  emerge  from  the  material  for  some  days  afterward. 

The  Government  Entomologist  of  Ceylon  is  very 
desirous  of  establishing  the  cochineal  insect  in  his  country, 
and  from  assistance  rendered  by  this  office  he  has  presum- 
ably succeeded  in  getting  a  mother  colony  located  on 
the  island.  During  1899  several  sendings  of  our  wild 
cochineal,  so  common  on  the  thin-leaf  prickly  pear  that 
thrives  in  waste  lands  about  our  towns,  were  made  to  him 
and  from  these  be  managed  to  firmly  infest  a  plant  of 
Opuntia  coccinellifera  in  his  garden.  This  species  (or 
variety)  he  considers  inferior  in  value  to  the  typical 
cochineal  insect,  and  as  the  latter  is  easily  procurable  in 
the  Cape  Town  Municipal  Gardens  several  sendings  of  it 
have  been  made.  For  despatch  an  entire  leaf -joint  of 
the  plant  bearing  an  abundance  of  the  insect  is  wired 
securely  in  a  wooden  box  and  sent  by  sample  post.  Infested 
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fruits  have  been  found  to  oarry  badly  but  leaf-joints 
remain  sound  for  a  month  or  six  weeks.  One  sending 
despatched  February  2t)th,  arrived  at  its  destination  on 
April  8rd.  The  joint  of  Opuntia  was  fresh  and  green  and 
the  insects,  present  as  full  grown  females,  plump  and 
apparently  healthy  when  the  box  was  opened,  but  unfor- 
tunately the  insects  died  later  without  having  reproduced. 
Another  sending,  despatched  on  September  5&,  and  deliv- 
ered on  October  19th,  arrived  in  a  more  satisfactory  con- 
dition. Mr.  Green  wrote  : — "  The  plant  came  in  excellent 
condition,  so  much  so  that  I  am  going  to  plant  it  and 
expect  it  to  strike  root.  A  large  number  of  the  mature 
insects  had  become  detached,  but  there  was  a  nice  lot  of 
young  larv83  wandering  about  on  the  paper  packing  inside 
of  the  box  and  other  larvae  had  attached  themselves  to 
the  I'oint." 

The  distribution  of  Vedalia  to  suppress  outbreaks  of 
Australian  Bug  {leery a  purehasi)  is  still  one  of  the  routine 
duties  of  the  office,  and  during  1901  about  twenty-five 
colonies  of  twenty-five  to  one  hundred  specimens  were 
sent  to  various  parts  of  the  Colony,  but  chiefly  to  districts 
along  the  northern  border.  One  large  colony,  procured  at 
the  cost  of  nearly  a  week's  searching,  was  sent  by  request 
of  the  Governor  to  Mauritius,  but  owing  to  long  delays 
on  the  passage  it  arrived  in  a  worthless  condition. 

Htdeoctanic  Acid  Gas  Fumioation. 


Orchajid  Fumigation, — Owing  to  the  greatly  dis- 
turbed condition  of  the  country  due  to  the  presence  of 
the  enemy  in  many  districts,  and  to  martial  law  restrictions, 
which  militated  against  the  night  operations  of  fumigating 
and  the  movement  of  apparatus  from  place  to  place,  no 
special  efforts  to  urge  the  fumigation  of  orangeries  for  the 
destruction  of  scale  insects  were  made  during  1901.  Not- 
withstanding the  troublous  times,  however,  the  treatment 
of  the  trees  by  this  method  has  been  practised  by  many  as 
the  sales  of  cyanide  for  fumigation  uses  by  the  Department 
of  Agriculture  make  evident ;  a  number  of  applications  for 
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supplies  of  the  article  were  unfayourably  considered  for 
military  reasons,  yet  the  sales  for  the  year  total  to  above 
3,500  pounds,  and  were  sixty-eight  in  number.  The  price 
charged  has  been  Is.  2d.  a  pound  in  case  lots  (224  lbs.)* 
and  Is.  3d.  a  pound  in  smaller  quantities.  Only  the  98 
to  99  per  cent,  pure  cyanide  is  sold. 

Eailwat  Coach  Fumigatfon. — The  use  of  the '  gas 
for  the  destruction  of  vermin  in  sleeping  carriages  of 
the  Cape  Government  Eailways  has  now  been  practised 
for  three  yewrs  with  perfectly  satisfactory  results  and 
without  any  accident.  "No  complaints  are  now  received 
and  no  vermin  are  seen  so  the  measure  may  be  regarded  as 
largely  precautionary.  The  railroad  authorities  import 
cyanide  for  their  own  use. 

Gaol  Fumigation. — ^At  the  earnest  solicitation  of  the 
Colonial  Secretary's  Department,  this  office  undertook 
the  superintendence  of  fumigation  operations  for  the 
destruction  of  vermin  in  the  Tokai  and  Kimberley 
gaols.  I  was  not  averse  to  rendering  the  desired 
assistance  in  these  cases,  since  they  afforded  an 
opportunity  of  demonstratiDg  that  the  treatment  of  exten- 
sive premiFcs  may  be  successful  and  quite  safe  under 
skilled  supervision.  The  operations  at  Tokai  were 
simple  and  occupied  two  days  only  ;  but  those  at  Kim- 
berley  were  beset  with  difficulties  and  required  over  two 
weeks'  attention  from  the  Assistant  Entomologist,  who 
acted  under  my  instructions.  A  large  force  of  workmen 
were  requisitioned  to  prepare  the  building  for  the  treat- 
ment. The  laps  of  the  sheets  of  corrugated  iron  forming  the 
roof  were  choked  with  bagging,  the  open  spaces  under  the 
eaves  plugged  by  filling  the  gutters  with  clay,  and  the  air 
shafts  projecting  through  the  roof  made  tight  by  blanket 
coverings.  Large  openings  were  made  through  the 
wooden  ceilings  and  many  of  the  door  frames  loosened 
that  the  gas  might  find  £ree  ingress  back  of  them.  The 
corridor  of  the  main  prison,  which  is  ninety  feet  long  and 
which  extends  in  cupolas  to  a  height  of  fifty  feet,  together 
with  all  the  cells  leading  from  it,  both  on  the  ground  floor 
and  in  the  gallery,  was  treated  as  a  single  space  ;  it  took 
129  pounds  of  cyanide  divided  into  forty-three  three-pound 
charges.  Altogether  271  pounds  of  cyanide  were  used. 
The  success  of  the  operations  both  at  Tokai  and  Eamberley 
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was  very  gratifying  to  the  authorities  ;  but  although  no 
vermin  at  all  were  found  alive  in  either  place  after  the 
treatment^  both  are  now,  after  the  lapse  of  a  year,  reported 
to  be  again  badly  infested.  It  is  understood  that  the 
Colonial  Office  contemplates  having  these  and  other  gaol 
premises  treated  by  the  process,  to  the  exclusion  of  other 
measures  excepting  ordinary  cleanliness,  as  often  as  cir- 
cumstances render  it  expedient.  The  proposal  to  adopt 
the  remedy  has  long  remained  in  abeyance,  but  a  start  has 
at  last  been  made,  a  turnkey  given  lessons  by  us  a  year 
ago  having  instructions  at  the  time  of  writing  to  refumigate 
the  Tokai  gaol.  Hydrocyanic  acid  gas  for  the  destruction  of 
vermin  may  be  very  profitably  employed  not  only  in  gaols 
but  in  police  and  military  barracks,  in  asylums  and  other 
buildings  under  Government  control.  Certainly  no  other 
means  that  may  be  used  to  exterminate  vermin  approaches 
this  measure  in  simplicity  or  effectiveness,  or,  considering  the 
results  attained,  in  economy.  The  various  Government 
departments  might  each  be  left  to  attend  to  the  institutions 
under  its  jurisdiction,  but  perhaps  a  higher  degree  of 
guccess  with  less  risk  9f  accident  might  be  obtained  were 
the  Public  Works  Department  to  assume  entire  charge  and 
to  assign  particular  men  to  the  duty. 

Full  directions  for  the  employment  of  the  gas  in  in- 
door fumigation  is  given  in  an  appendix.  |^See  page  74.3 
Instructions  for  its  use  in  orchw-d  fumigation,  together 
with  information  on  the  preparation  of  the  necessary  tree 
covers  and  other  apparatus  is  published  in  a  pamphlet  of 
27  pages  issued  in  January  of  the  present  year  (1902). 
Copies  may  be  obtained  on  application. 

ISXPERIMENTS    FOR    THE    PlAGUE    ADMINISTRATION. — Pro- 

fessor  W.  J.  Simpson,  the  medical  expert  engaged 
by  the  Government  to  give  advice  during  the  epidemic 
of  plague  in  Cape  Town,  became  interested  in  our 
uses  of  hydrocyanic  acid  gas  ;  and  with  the  idea  of 
having  the  measure  utilized  in  the  cleansing  of  premises 
in  which  cases  of  plague  had  occurred,  he  arranged  that 
this  office  experiment  to  determine  the  minimum  strength 
of  the  gas  necessary  to  destroy  bedbugs  and  also  that 
we  supervise  the  fumigation  of  a  few  premises  to 
demonstrate  to  the  satisfaction  of  the  authorities  concerned 
the  efficacy  of  the  gas  in  practice  for  the  destruction  of 
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various  sorts  of  house  insects,  A  large  number  of  testfr 
were  performed,  several  demonstrations  made,  and  an 
officer  fully  instructed  in  the  conduct  of  the  operations  ; 
but  owing  to  the  decline  of  the  epidemic  and  also  perhaps 
to  the  departure  of  Professor  Simpson,  the  proposition  to 
make  extensive  use  of  the  measure  was  allowed  to  drop. 

The  bedbug  was  found  more  refractory  to  the  effects 
of  the  gas  than  any  of  the  other  common  house  insects. 
Oas  generated  at  the  strength  of  one  ounce  of  cyanide  to- 
200  cubic  feet  of  space  was  found  to  stupify  all  bedbugs 
exposed  to  it  for  an  hour,  but  a  proportion,  equivalent  to- 
ten  to  fifty  per  cent,  in  different  tests,  was  found  to  revive 
after  a  few  hours.  The  proportion  of  survivors  diminished 
as  stronger  gas  and  longer  exposures  were  used,  yet  three 
out  of  fifteen  -of  the  creatures  lived  through  an  hour's 
exposure  to  loz.  to  155  cu.  ft.  gas  ;  of  this  three  two 
remained  too  feeble  to  subsequently  provide  for  them- 
selves. Two  hours'  exposure  to  the  same  strength  killed 
every  bug  in  these  tests.  Most  of  the  tests  were  made 
in  a  photographic  dark  room  approximating  235  cu.  ft» 
in  capacity  at  temperatures  between  56^  and  64°P. 
Only  active,  healthy-looking  bugs,  one  third  or  more 
grown,  were  exposed,  and  at  least  fifteen  were 
used  in  each  test,  i'hey  were  inclosed  in  bags  of 
gauze  suspended  at  mid-height  on  the  side  of  the  room 
opposite  where  the  generating  vessel  stood.  Eggs  of  the 
bugs  have  uniformly  failed  to  hatch  in  three  tests  after 
exposure  for  one  hour  to  1  in  165  gas ;  in  two  of  the 
tests  control  eggs  all  hatched,  whilst  no  control  was  used  in 
the  third  case. 

Cultures  of  the  plague  bacillus  were  found  to  be 
unaffected,  when  exposed  by  substituting  a  piece  of  gauze 
tied  over  the  top  for  the  plug  of  cotton  ordinarily  used  for 
stopping  culture-  tubes,  by  one  hour  in  1  to  80  gas,  the 
severest  test  employed. 

ExPBBIMBFTS  WITH  InBECTICIBSS. 

The  conduct  of  several  series  of  experiments  witb 
insecticides  was  entrusted  to  the  Assistant  Entomologist, 
and  he  has  succeeded  in  adding  some  interesting  and 
valuable  information  to  our  knowledge  of  the  subject.  His 
most  important  discoveries  have  been  with  regard  to  the 
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lime-sulphur-salt  wash.  This  insecticide  is  of  Californian 
origin  and  is  very  widely  used  in  that  state  for  the 
suppression  of  scale  insects  on  deciduous  trees.  Fruit 
growers  in  Australasia  and  South  Africa  have  adopted  the 
wash  for  the  same  purpose,  but  no  one  anywhere  has 
heretofore  carefully  experimented  with  it  with  a  view'  of 
ascertaining  how  it  acts  upon  the  scale  insects  and  whether 
or  not  the  present  preparation  of  it  can  be  improved. 
Prolonged  boiling  and  a  very  heavy  lime  content  have 
everywhere  been  supposed  to  be  essential  to  its  success, 
but  Mr.  Mally's  results  strikingly  indicate  that  long 
cooking  is  unnecessary,  that  only  a  small  fraction  of  the 
amount  of  lime  called  for  by  the  formula  now  generally 
used  is  needed,  and  that,  moreover,  the  lime  need  not  be 
freshly  slaked.  His  sprayings  were  directed  against  the 
White  Peach-Scale  [Diaspis  pentagona\  and  he  found  that 
the  action  of  th4)  wash  was  long  continued  and  almost 
entirely  confined  to  the  young  insects ;  those  of  the  insects 
that  had  the  protection  of  scales  seemed  unaffected  even 
by  the  strongest  preparations.  Further  experiments  will 
be  carried  on  during  the  coming  season.  If  the  past  year's 
tinding?  are  confirmed,  fruit  growers  here  and  elsewhere 
will  be  enabled  to  effect  considerable  economies  in  their 
insecticide  accounts.  Cheap  colonial  lime  will  substitute 
the  high  priced  imported  article,  the  wash  will  be  prepared 
at  much  less  expense  and  far  more  quickly,  and  will  be 
applied  with  less  discomfort  and  less  wear  on  the  pumps  ; 
as  a  consequence  its  use  will  be  largely  increased  and 
losses  through  scale  correspondingly  reduced. 

Disinfection  op  Vine  Cuttings. — Many  hundreds 
of  thousands  of  American  vine  cuttings  are  des- 
patched annually  from  the  Government  Wine  Farm 
at  Constantia,  and  since  phylloxera  appeared  in  the 
vicinity  it  has  been  considered  advisable  to  treat  at  least 
those  cuttings  that  are  to  be  sent  to  non-phylloxerized 
farms  in  some  such  way  as  would  destroy  any  stage  of 
the  insect  that  might  be  present.  The  cuttings  are  made 
up  into  bundles  of  one  hundred  each  as  they  are  cut,  and 
the  plan  adopted  for  treating  them  last  year  was  to  soak 
these  bundles  in  large  vats  containing  water  kept  heated 
by  means  of  steam  from  a  portable  boiler;  the  temperature 
was  maintained  between  53^C  and   55^C,  and  the  bundles 
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were  kept  imn^ersed  for  five  minuteH.  This  treatmeut 
is  known  not  to  injure  the  vitality  of  cuttings  and  is 
stated  on  French  authority  (see  Agriculturcd  Journal^  1900, 
vol.  XYI,  page  799  and  Le  Naturaliste  for  1st  March,  1900,) 
to  be  futal  to  the  insect  and  its  eggs.  Obviously,  gaseous 
disinfection  presents  some  advantages  over  hot  water 
disinfection,  and  this  office  was  asked  to  determine  if 
fumigation  with  carbon  bisulphide  vapour  or  hydrocyanic 
acid  gas  might  be  substituted  without  detriment  to  the 
cuttings.  The  killing  effect  of  bisulphide  vapour  upon 
phylloxera  and  its*  eggs  is  known,  and  it  may  safely  be 
assumed  that  hydrocyanic  acid  gas  is  equally  deadly  if 
used  say  at  the  rate  of  an  ounce  of  potassium  cyanide  to 
one  hundred  and  twenty-five  feet  of  enclosed  space. 
Professor  E.  W.  Hilgard  of  the  University  of  California 
States  in  the  Pacific  Rural  Press  for  December  22nd, 
1900,  page  389,  that  in  1881  he  definitely  ascertained 
that  in  a  saturated  atmosphere  of  bisulphide  vapour — ^that  is, 
in  a  closed  space  containing  an  excess  of  the  liquid  substance 
— ^the  vitality  of  the  phylloxera  egg  is  irreparably  damaged 
within  less  than  half  an  hour,  whereas  Zinfandel  cuttings 
were  not  perceptibly  afiected  when  exposed  for  one,  two, 
four,  six  or  twelve  hours.  Before  planting  the  treated 
cuttings  he  trimmed  oft  the  ends  about  half  an  inch,  this 
being  the  extent  to  which  the  vapour  penetrated.  Owing 
to  the  fact  that  the  vapour  penetrated  every  crevice 
of  the  cuttings.  Professor  Hilgard  strongly  recommended 
the  bisulphide  treatment  in  preference  to  immersion  in 
a  liquid,  he  maintaining  that  the  woolly  covering  of 
some  buds  might  not  get  wetted  and  thus  some  eggs  be 
indefinitely  protected.  An  exposure  of  forty-five  minutes 
and  preferably  more  to  a  saturated  atmosphere  in  a  close 
box,  he  said,  should  be  given,  and  then  one  half  inch 
of  the  ends  of  the  cuttings  cut  oft  to  prevent  further 
penetration. 

Two  tests  with  carbon  bisulphide  were  made  at  the 
office.  The  exposures  were  both  in  a  zinc-lined  case,  the 
joints  about  the  cover  of  which  were  made  tight  by  the 
pasting  on  of  heavy  paper  as  soon  as  it  was  closed.  The 
cuttings  were  thrown  loose  in  the  bottom  and  an  excess  of 
bisulphide  placed  in  saucers  supported  near  the  top.  In 
one  test  the  box  was  kept  closed  one  hour,  during  which 
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period  an  ounce  of  bisulphide  eraporated,  and  in  the  other 
testy  for  seventeen  hours,  during  whioh  six  ounces  passed 
into  vapour.  About  thirty  cuttings  were  exposed  in  each 
test,  and  after  the  treatment  half  were  clipped  at  the  ei^d 
and  the  other  half  left  undipped. 

.  Four  tests  were  made  with  hydrocyanic  acid  gas,  batches 
of  about  thirty  cuttings  being  exposed  in  a  space  of  about 
240  cubic  feet  in  capacity  for  an  hour  with  gas  present 
at  the  strength  of  an  ounce  to  160,  120  and  80  cubic  feet 
respectively ;  and  another  batch  of  over  one  hundred  cut- 
tings being  exposed  at  a  later  date  for  an  hour  to  the  120 
strength. 

All  the  lots  treated  with  one  control  lot  were  planted  in 
nutBery  rows  at  the  Wioe  Parm  by  the  field  manager,  Mr. 
H.  J.  WoUheim.  The  results  when  the  vines  started 
into  growth  in  the  spring  were  very  definite.  Practically 
every  cutting  struck  root  and  grew  vigorously  with  the 
exception  of  those  of  the  lot  exposed  for  seventeen  hours  to 
bisulphide  fumes ;  of  this  lot  not  a  cutting  started,  neither 
of  those  with  trimmed  ends  nor  those  without. 

It  is  evident  that  in  so  far  as  safety  to  the  vines  .is 
concerned  either  exposure  to  bisulphide  fumes  for  an  hour 
or  to  very  strong  hydrocyanic  acid  gas  for  the  same  period 
may  be  substituted  for  the  hot  water  treatment.  Of  the 
two  chemical  measures,  hydrocyanic  acid  gas  seems  the 
preferable  on  the  score  of  simplicity,  low  cost,  and  absence 
of  any  risk  of  explosion.  A  strength  of  one  ounce  of  cyanide 
to  120  cubic  feet  is  quite  strong  enough  for  the  purpose ; 
this  and  the  weaker  strength  used  in  the  tests  were  found 
to  devitalize  eggs  of  the  common  oak  aphis. 
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SECTION  IL— SPECIAL  REPORTS. 


TICK-HEAKTWATER  INVESTIGATIONS. 

The  disturbance  of  the  country  due  to  the  war  has 
•confined  me  to  the  Cape  Town  headquarters  and  given 
me  time,  which  otherwise  would  probably  have  been 
employed  in  the  interest  of  horticulturists  rather  than 
stock-farmers,  to  pursue  still  further  the  interesting 
investigation  began  two  years  ago  into  the  means  by 
which  the  destraotive  disease  heartwater  is  transmitted 
from  animal  to  animal  and  disseminated  from  farm  to  fsurm. 
Throughout  the  whole  year  experiments  with  these  objects 
in  view  have  been  continuously  conducted,  and  now  at  its 
close  I  am  pleased  to  be  able  to  report  substantial  progress. 
Both  from  scientific  and  practical  points  of  view,  I  believe 
the  investigation  is  of  great  importance  and  feel  confident 
that  the  findings  already  made  can  be  turned  to  profitable 
account  by  numerous  farmers  in  the  south-eastern  districts. 
Many  experiments  remain  to  be  conducted  before  the 
investigation  can  be  considered  finished,  and  it  may  be 
that  the  pressure  of  duties  more  strictly  entomological  may 
before  many  months  seriously  interfere  and  perhaps 
indefinitely  postpone  the  completion  of  the  series  of  tests 
that  have  been  planned. 

Before  taking  up  the  investigations  of  the  past  year  it  is 
deemed  desirable  to  devote  same  space  to  a  general 
consideration  of  the  subject  of  heartwater,  particularly 
with  regard  to  its  historical  aspect. 

Paet  I.— Desceiptive  and  Historical. 

What  Heabtwatee  is. — Heartwater  is  a  specific, 
often  fatal,  disease  of  sheep  and  goats.  Experiments 
conducted  by  the  Yeterinary  Department  between  three 
and  four  years  ago  showed  that  it  can  be  communicated  by 
inoculation  of  virulent  blood,  but  that  it  is  non-contagious 
and  that  it  is  acquired  on  the  veld  independent  of 
food  and  drink.  It  is  presumed  to  be  due  to  a 
micro-organism  which  multiplies  in  the  animal's 
body,  but  thus  far  all  the  attempts  made  to  locate 
this    organism    have    been    unsuccessful.     Hundreds    of 


PLATE  4. 

BoHT  Tick. 
{Atnblffomma  h$hraum  £ooh.) 

1.  Labya,  four  tLmes  natural  aize  ;  1«,  natural  size. 

2.  Nymph,  four  timeB  natural  size  ;  2«,  natural  size. 

3.  Malb  ADXTLTy  fouT  times  natural  size  ;  80,  natural  size. 

4.  FsMAiiB  ABUiiT,  four  times  natural  size ;  4a,  natural  size. 

The  hair  lines  about  1,  2,  and  4  show  the  size  to  which  the  xespec- 
tiYA  stages  of  the  tiok  sw^  by  the  absorption  of  blood*  Oompaxe 
1  without  its  hair  line  to  4  with  the  hair  line  to  gain  an  idea  of  the 
enormous  growth  of  the  female  ;  the  increase  is  about  40  times  in 
length  and  about  40,000  times  in  bxdk« 

5.  Fully  xngobobd  female  adttlt,  natural  size  ;  #,  spirade  or 
breathing  orifice. 

6.  Mouth  fabts  of  male  adxtlt  from  below,  about  sixteen  times 
natural  size  ;  p,  pslpus  ;  A,  hypostome  or  sucking  organ  ;  m,  man- 
dibles with  mandibular  hooks  extended.  The  hypostome  and 
mandibles  penetrate  the  flesh  as  far  as  the  base  of  the  palpi.  The 
hooks  and  a  portion  of  the  mandible  itself  is  retractile,  and  each  man- 
dible may  be  used  independent  of  the  other  ;  the  hooks  out  the  hole 
into  the  flesh  and  with  the  barbs  of  the  hypostome  enable  the  tick  to 
ding  tenaciously. 

7.  Makdibulab  hooks  ov  female  adult. 

8.  liABYiE,  or  young  ticks,  on  spears  of  grass. 

9.  Male  adult  with  nearly  a  score  of  females  dustered  about  him 
on  the  teat  of  a  goat.  The  male  is  attractiTO  to  the  other  sex  after 
he  has  fed  about  Ayo  dajrs,  and  then  a  number  of  females  may  settle 
about  him  as  in  the  present  instance ;  that  the  functions  of  me  teat 
may  be  permanently  impaired  by  such  gross  infestation  is  ea^y 
imagined. 
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smears  from  the  blood  and  various  organs  of  the  body 
from  at  least  a  dozen  cases  of  the  disease  were  examined 
in  vain  by  Veterinary  Surgeon  Eobertson  during  the  past 
year.  There  is  a  fairly  definite  incubative  period  irfter 
infection  is  acquired  and  then  a  period  of  high  fever.  The 
incubative  period  is  about  ten  days  when  the  infection  is 
from  intravenous  inoculation,  and  about  fifteen  days  when 
it  is  acquired  in  the  natural  manner,  by  infestation  with 
pathogenic  ticks. 

The  symptoms  of  heartwater  are  not  specially  characteris- 
tic. The  first  indication  of  the  approaching  illness  in  all 
oases  that  I  have  observed  has  been  a  sudden  rise  in  tem- 
perature. On  a  few  occasions  this  rise  has  occurred  in  the 
evening  and  the  animals  have  seemed  otherwise  perfectly  well, 
yet  on  the  following  morning  they  have  been  stiff  in  death. 
Generally,  however,  there  is  a  day  or  two  of  fever  before 
the  animal  gives  indication  other  than  by  its  temperature 
that  it  is  ill.  Then  it  loses  appetite  and  may  cease  to  feed 
entirely,  and  its  coat  becomes  rough.  The  fever  period  is 
of  variable  duration  ;  it  may  last  only  three  or  four  days 
or  may  last  more  than  ten,  and  death  may  cut  it  short  at 
any  time.  The  temperature  generally  rises  to  at  least 
106°  and  often  to  108°.  After  the  fever,  the  temperature 
generally  becomes  quite  normal  at  once.  Sometimes  the 
animal  may  pass  through  the  fever  and  recover  without 
having  lost  a  meal  or  seemed  ill  at  all,  but  more  often  there 
is  at  least  a  day  or  two  of  complete  prostration.  Some 
animals  come  safely  through  the  fever  and  die  of  prostra- 
tion a  few  days  afterwards.  Some  die  painlessly,  others 
in  terrible  agony.  Convulsive  fits  are  common  and  may 
come  on  at  intervals  for  several  days ;  during  them  the 
poor  sufferers  may  wear  the  hair  and  skin  away  by  rubbing 
against  the  ground  and  may  even  destroy  their  eyes  in  this 
manner.  Some  suffer  in  silence  whilst  others  bleat  and 
moan  most  piteously.  There  is  often  great  difficulty  in 
breathing.  The  bowels  may  become  costive  or  loose  or 
may  remain  acting  normally.  I  have  noticed  no  difference 
in  the  appearance  of  the  urine.  Altogether,  the  symptoms 
are  so  variable  that  unless  one  suspected  heartwater,  he 
would  be  greatly  puzzled.  It  should  be  remarked  that  the 
statements  in  this  and  the  following  paragraphs  are  based 
on  observations  made  on  goats  infected  by  means  of  ticks. 
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Ihe  post-tnoriem  appearances  of  the  yiscera,  fortanately, 
are  more  characteristic  than  symptoms  in  life.  Almost 
always  there  is  a  great  excess  of  fluid  in  the  he^irt-sao, 
hence  the  name  of  the  malady — heartwater.  This  fluid  is 
clear  and  pale  yellow  just  aft^r  death,  and  part  of  it  coagu- 
lates into  a  jelly-like  mass.  Sometimes  the  sac  is  almost 
'bursting  with  fluid.  The  thoracic  cavity  oftentimes 
contains  several  ounces  of  similar  exudation  and  occasionally 
some  is  found  in  the  abdominal  cavity.  When  the  heart 
is  cut  open  and  washed  the  inner  lining  is  generally 
found  to  be  reddened  in  spots,  as  if  it  had  been  bruised. 
Similar  lesions  are  often  to  be  found  in  the  small  intestine. 
The  surface  of  the  lungs  is  usually  raised  slightly  so  that 
the  lobules  are  separated.  The  abdomen  may  be  greatly 
distended  with  food  or  almost  empty.  The  gall  bladder 
may  be  full  and  rounded  and,  if  the  animal  has  been  dead 
a  few  hours,  the  surrounding  tissues  may  be  stained 
yellowish,  or  the  bladder  may  be  pale  and  flaccid.* 

HiSTOEY  or  Hbaktwatee. — The  absence  of  symp- 
toms by  which  heartwater  can  be  reliably  diagnosed  and 
the  non-contagious  nature  of  the  malady  long  served  to 
obscure  the  fact  that  it  was  a  speciflc  disease  and  not  the 
outcome  of  infestation  by  internal  parasites  or  of  an 
unsuitable  diet  occasioned  by  over-stocking,  deterioration 
of  the  pasture  or  the  lack  of  certain  food  elements  in.  the 
vegetation.  The  term  "  heartwater  "  came  early  into  use 
but  was  made  to  cover  various  ills  of  a  dropsical  nature 
that  had  naught  in  common  with  true  heartwater,  and  on 
the  other  hand  it  is  not  now  to  be  doubted  that  tens  of 
thousands  of  sheep  have  died  of  the  disease  whose  deaths 
were  ascribed  to  the  still  intangible  and  perhaps  non-existent 
ailment  called  "gall-sickness."  Just  when  and  where 
beartwater  flrst  appeared  cannot,  perhaps,  be  ascertained 
with  exactitude,  and  the  following  statement  made  by  Dr. 
D.  Hutcheon,  the  Colonial  Veterinary  Surgeon,  in  his 
1899  report  gives  the  most  definite  information  on  these 
points  that  I  have  been  able  to  obtain.     He  says  : 

'*  lliifl  diwaae  (heartwater)  wan  fint  ob»  erred  amooffst  sheep  and  goate  about 
1860»  nt  ar  the  coast  on  the  borders  of  the  King  William's  Town  and 
Peddie  Districts,  and  from  that  centre  it  gradaatlj  spread  north,  south, 

*For  more  complete  aeooimts  of  these  phaaes  of  the  subject  see  AartsuUmrml 
Jfurnal  tor  2Zrd.  Jxinp,  1898,  and  recent  annual  reports  of  Colonial  Veterinazj 
ifiurgcon  and  Colonial  Bacteriologiat. 
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east  and  west,  thxongh  tho  distriots  of  King  William'a  Town,  East 
London,  Eomgha,  ViotoEia  East,  Fort  Boanfort,  Stodranstrom,  Peddie, 
Bathnrst,  Alminy,  Alexandria,  and  portions  of  TJitenhsge,  Hnmansdorp, 
Bedford,  Somsnet  East  and  Statterheim." 

It  was  not  until  about  1870,  however,  that  heartwater 
began  to  attract  mucli ,  attention.  The  Magistrate  of 
Peddie,  in  his  report  for  1864  on  the  condition  of  the 
district,  stated  in  so  many  words  that  '^  sheep  thriye 
throughout  the  district '' ;  in  1868  he  wrote  that  ^'  sheep 
thiiye  well"  ;  but  in  1871  he  mentioned  that  '^  sheep  do 
not  thrive  near  the  coast."  Without  doubt  heartwater 
was  the  cause.  As  late  as  1870,  too,  the  Magistrate  for 
Albany  reported  ''no  serious  disease  amongst  stock,"  and 
Albany  was  then  a  great  sheep  district.  The  East  London 
Magistrate  seems  to  have  seldom  troubled  himself  with 
submitting  notes  on  the  condition  of  stock,  and  for  several 
years  before  1876  there  is  no  report  at  all  from  him;  in 
that  year  however  he  made  amends  by  submitting  the 
foUoviring  contribution : 


are  so  many  theones  started  in  explanation  .'of  the  deterioration  wldoh 
oconrs,  or  rather  appears  to  oooor,  for  whereas  in  manv  oases  sheep  oan 
no  longer  be  kept  or  yonnff  stook  reazed  the  larger  cattle  thrive,  and  are- 
always  in  ezoellent  condition  that  it  is  difficult  to  say  which  is  Uie  oocreet 
one.  This  was  what  took  plaoe  in  the  western  wards  which  were  first 
settled  by  the  Bnropean  gnoitees,  and  I  may  mention  that  in  Ward  I  (the 
portion  of  the  district  bordering  on  Peddie),  which  has  only  nineteen 
raxms,  some  70,000  sheep  were  d^mstored  by  Uie  first  occupants,  whereas 
now  aooording  to  the  last  oensos  retains  not  a  single  head  is  to  be  found. 
The  gradual  unfitness  for  sheep  is  creeping  eastwards,  for  there  again  upon 
the  Grown  Lands  which  formerly  supported  numerous  flocks,  and  were 
the  salvation  of  thousands  of  she^  from  the  upper  districts  in  winter 
months,  the  mortality  among  sheep  is  increasing  year  by  year,  and  was 
during  the  last  year  very  severe  indeed." 

Heartwater  is  still  spreading  into  new  territory  but, 
apparently,  not  nearly  so  rapidly  as  between  1865  and 
1875.  It  at  first  swept  by  numerous  farms,  leaving  them 
for  the  time  healthy  for  sheep  and  goats,  but  gradually  it 
has  been  closing  in  on  these  and  its  tendency  is  evidently 
to  inyade  every  one.  It  is  said  to  spread  more  quickly  in 
bushy  than  in  open  grass  veld  and  it  will  probably  always 
be  less  prevalent  in  perfectly  open  than  in  bush  country, 
but  I  apprehend  that  it  wiU  gradually  extend  far  beyond 
its  present  confines  and  especially  fear  that  it  will  find  the 
conditions  for  intense  activity  almost  as  favourable  in  the 
Zwart  Buggens  angora  goat  districts  as  near  the  coast 

[G.  29-1902.]  • 
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Tick-Hbabtwateb  Bbbbaboh, 


Ibp  of  touttern  end  of  African  continenti  with  heartwater  azea 
Aown  by  shaded  linea.  The  delineation  of  the  area  is  from  a  sketch 
hj  Dr.  Dnnoan  Hutcheon,  the  Colonial  YeterinAry  Su^eoii. 
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where  its  presence  has  preyed  so  disastrous.  The  area 
now  known  to  be  infected  is  as  defined  by  Dr.  Hutcheon  in 
the  abstract  giyen  above.  How  far  east  it  extends  is  an 
open  question.  Two  years  ago  I  wrote  Mr.  Claude  Fuller, 
the  Natal  Entomologist,  asking  him  to  enquire  if  it  were 
known  in  his  Colony.     In  reply  he  wrote : 

'*  Heartwater  waa  notioed  bj  ICr.  Pitdhlosd  (the  OoTemme&t  Veterinazian) 
thxM  jea»  ago  and  saver  afnoe ;  it  ia  not  known  looaQj.  The  oaeea  baier 
iaolaied  and  &e  origin  of  ike  afaeep  donbtfo).  it  iapoaaibld  that  they  n&y 
have  been  introdooed  with  the  diaeiBae.    Anyhow  it  la  only  apcRradio.  * 

iPerhaps  the  cases  observed  were  of  some  disease  re- 
sembling heart veater  superficially  and  not  the  Cape  malady, 
yet  it  is  possible  that  the  disease  occurs  all  along  tbe  coast. 

Animals  Subjeot  to  Heartwater. — Sheep  and  goats 
are  the  only  animals  known  to  naturally  contract  heart- 
water.  Dr.  Alex.  Edington,  the  Colonial  Bacteriologist, 
in  bis  1898  annual  report,  says  he  failed  to  transmit  the 
disease  to  other  animals  (kinds  not  stated)  by  inoculation, 
but  that  by  manipulati^b  (not  described)  he  succeeded  in 
inlecting  a  speciaJly  prepared  ox.  In  the  course  of  the 
experimental  work  of  last  year,  I  fed  many  thousands  of 
pathogenic  nymphs  from  most  viralent  sources  on  an  old 
cow  without  appearing  to  produce  the  slightest  effect  on  her 
health  although  the  ticks  retained  their  pathogenic  property 
and  afterwards  fatally  infected  goats ;  hence  it  seems 
unlikely  that  cattle  are  easily  infected.  A  number  of 
pathogenic  ticks  have  bitten  me  without  effecting  any 
further  discomfort  than  that  occasioned  by  the  bites  of 
non-pathogenic  individuals. 

1  do  not  know  of  any  attempt  to  experimentally  determine 
if  any  of  the  antelopes  (wild  boks)  found  in  the  affected 
districts  are  subject  to  the  malady.  Probably  none  are 
susceptible  as  the  disease  is  said  not  to  have  affected  their 
numbers,  but  the  question  is  well  worth  investigating  by 
means  of  direct  experiment. 

Not  all  kinds  of  sheep  and  goats  are  equally  susceptible 
to  the  disease.  Dr.  Edington,  indeed,  calls  it  a  disease 
of  ^'high  bred  sheep  and  goats."  The  P^an  sheep  has  a 
reputation  for  thriving  and  multiplying  dei^pite  the  disease 
when  other  sorts  fail.  The  common  hoet  goat  also  has  a 
name  for  resistance,  yet  when  this  animal  is  exposed  on 
notoriously  bad  heartwater  farms  it  soon  dies  out.   Vete- 
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rinary  Surgeon  Dixon  (see  Agrieuliural  Journal^  vol.  XY, 
page  791,  1899,)  tells  us  of  a  case  in  which  55  boer  goats 
from  Bedford  were  exposed  on  heartwater  veld  in  Fort 
Beaufort  with  the  result  that  only  twelve  survived  a 
month  and  of  these  half  were  dead  at  the  end  of  five 
months.  The  common  boer  goat  of  the  south-western 
districts  has  been  used  in  many  of  my  experiments  and 
has  proved  uniformly  susceptible,  very  few  surviving  the 
attack.  The  angora  goat  is  thought  to  be  fully  as  suscep- 
tible as  any  sheep.  Perhaps  it  may  be  that  all  kinds  of 
sheep  and  goats  contract  the  fever  sooner  or  later  when 
exposed  to  natural  infection,  but  that  some  kinds  are  better 
able  to  withstand  it  than  others  and  acquire  immunity 
through  attacks  that  do  not  make  them  perceptibly  ill. 

Mention  that  calves  began  to  do  poorly  when  heartwater 
first  appeared  is  made  in  an  estract  from  a  report  by  the 
Magistrate  of  East  London,  quoted  on  p.  33 ;  and 
evidence  to  the  same  effect  was  given  by  Mr.  J.  Webb 
before  the  Cattle  Diseases  Commission  in  1876  (see  p.  39). 
There  may  be  some  association  between  some  one  of  the 
several  ills  of  calves  in  the  south-eastern  districts  and 
heartwater  ;  and  it  is  planned  during  the  coming  season 
to  infect  young  calves  with  pathogenic  ticlu  from  heart- 
water  goats  to  determine  if  any  ill  effects  follow. 

[Since  the  preparation  of  the  report,  the  Department 
has  received  a  communication  from  the  Colonial  Bacterio- 
logist in  which  it  is  intimated  that  horse-sickness  of 
equines,  and  the  ^^  imapunga  "  disease  of  cattle,  otherwise 
known  as  veldziekte  and  boschziekte,  are  identical  with 
heartwater]. 

SEVERirr  OF  Heart WATEB. — ^Heartwater  attacks  young 
and  aged  animals  alike  and  appears  to  be  as  severe 
amongst  animals  in  good  condition  as  amongst  those  that 
are  thin  and  weak.  In  sections  where  it  is  well  established 
most  of  the  cases  in  large  fiocks  are  amongst  young  stock, 
but  this  is  doubtless  because  the  older  animals  have  had 
the  disease  and  have  in  that  way  become  immune  or 
tolerant  to  it.  Young  animals  suffer  as  seyerely  as  old 
ones.  The  virulence  of  the  disease  is  variable,  however, 
and  whereas  on  some  long  affected  farms  small  stock  can 
be  farmed  with  a  margin  of  profit,  on  others  the  flocks 
quickly  diminish  in  size,  the  decrease  from  the  disease 
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being  greater  than  the  natural  increase.  Sheep  are  still 
farmed  at  a  place  near  Fort  Beaufort,  where  the  loss  is 
between  forty  and  sixty  per  cent.  The  reason  for  the 
greater  virulence  of  the  disease  on  one  farm  than  on 
another  can  at  present  only  be  roughly  conjectured. 
Experience  gained  in  the  experiments  conducted  during 
the  last  two  years  leads  me  to  think  that  a  non-fatal  case 
is  likely  so  beget  non-fatal  cases  when  naturally  trans- 
mitted, and  vice  versa^  a  fatal  case  is  likely  to  cause  fatal 
cases.  Working  with  ticks  from  animals  which  survived 
Hieir  attacks,  I  had  in  1900  four  non-fatal  and  two  fatal 
cases ;  the  two  latter  traced  to  a  very  sick  animal.  In 
1901,  working  with  ticks  from  fatal  oases,  I  had,  not 
counting  a  few  animals  purposely  destroyed  when  in  fever^^ 
twenty-five  fatal  cases  and  one  non- fatal.  The  exception, 
it  is  interesting  to  note,  was  brought  on  by  adult  ticks 
from  the  1900  fatal  cases  eight  months  after  the  ticks  had 
fed ;  the  long  interval  between  feeding  on  the  sick  goats 
and  on  the  oiie  to  which  they  gave  the  fever  may  have  in 
some  way  modified  the  infection.  Thus  far  in  1902  (to 
February  1st)  there  have  been  one  fatal  and  three  mild 
cases,  all  tracing  to  animals  which  survived  their  attacks. 
It  is  a  recognized  fact  that  a  small  fiock  of  sheep  or 
goats  may  be  run  on  heartwater  reld  with  little  loss  from 
the  disease  when  a  large  flock  would  suffer  severely.  This 
state  of  affairs  is  what  we  would  naturally  expect  on 
oonsidering  the  matter  in  the  light  of  the  experimental 
results  of  the  past  year  The  tick  is  infectious  only  when 
from  a  sick  or  recently  recovered  animal  and  the  infection 
is  lost  by  it  if  not  transmited  to  a  susceptible  animal 
•during  its  own  life ;  the  infection,  in  other  words,  does 
:not  pass  through  the  egg  stage,  A  small  fiock  feeds  over 
A  relatively  large  area  and  probably  along  with  large  stock 
or  else  for  months  at  a  time  runs  on  veld  that  w»9  not 
pastured  to  sheep  or  goats  for  ?0!ne  tlint  previously.  The 
animals  do  get  invested  by  Bont  ticks  but  by  ticks  that 
have  more  likely  passed  the  last  stage  on  large  stock  than 
on  small.  Hence  the  chance  of  any  individual  animal 
in  a  smaU  flock  becoming  infested  by  a  pathogenic  tick  is 
relatively  slight  compared  to  the  chance  of  an  individual 
of  a  large  flock  getting  so  infested  for  in  the  latter  case 
pnactioally  all  the  ticks  would  come  from  small  stock  and 
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thereby  tlie  proportioa  of  pathogenic  ones  amongst 
them  would  be  relatively  large.  Moreover  the  more  caaes- 
of  heartwater,  the  greater  the  number  of  the  pathogenio 
tieks  on  a  given  area  and,  consequentLy,  veld  bearing  burge 
flocks  tends  to  get  more  and  more  intensely  isiectedU 
Perhaps  in  the  course  of  time  every  animal  of  a  nnaUL 
flock  that  lives  long  enough  contracts  the  malady  but  many 
will  have  abundantly  provided  for  the  maintenance  or 
increase  of  the  flock's  numbers  by  reproduotion. 

Losses  pbom  Hbabtwatrs. — ^With  the  advent  of  heart- 
water  sheep  farming  became  unprofitable  in  district 
after  district,  and  now  only  smidl  flocks  for  slaughter 
purposes  are  to  be  found  over  large  aieas  of  what  w^^^oe 
the  best  sheep  country  of  the  Colony.  Probably  miUion^ 
of  wooUed  ^eep  would  be  farmed  on  land  now  used  for 
much  less  remunerative  cattle  raising  or  land  actually 
standing  idle  and  growing  up  to  bush  were  is  not  for  the^ 
disease.  The  falling  off  in  small  stock  in  the  infected 
districts  is  very  evident  from  census  statistics,  and  for 
purposes  of  illustration  the  approximate  figures  for  some 
of  the  districts  have  been  culled  from  blue  books  and  are^ 
here  presented. 


SHEEP,  ALL  KINDS. 


1866. 

1876. 

1891. 

1899. 

ASbmoj 

309»600 

148.000 

94,600 

76,000 

Alemidria    .. 

41,000 

17,000 

6,000 

4,000 

jpTllUlMt 

18,760 

2,900 

700 

286 

Ped4la 
iMtLondon.. 

64,000 

27,000 

19,000 

19,000 

»• 

84,000 

2,600 

8,600 

XiBir  WilUaitt*B  Town    . . 

•  • 

464,000 

171,000 

188,000 

Fort  Berafort 

210,000 

49,000 

184,000 

146,000 

tntenhikfro     •• 

848,000 

266,000 

40,000 

24,000 

Hannadocp*. 

97,000 

123,000 

94,000 

66,000 

East  London  and  King  William's  Town  both  lost  very 
heavily  between  1865  and  1875,  but  I  have  not  been  able 
to  get  their  figures  for  1865.  A  severe  droi^ht  in  the 
early  seventies  may  have  been  responsible  for  some 
decrease  but  probably  not  much.  Gattle  nearly  doid)led 
in  nutnbers  between  the  two  dates  in  Albany,  Humansdorp 
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Ues  farthest  west  of  the  infected  districts  and  is  only  lately 
beginning  to  feel  the  dire  effects  heavily.  It  shows  an 
increase  betweeji  1865  and  1875. 

The  statistics  relative  to  goats  are  instructive  and 
lAoidenl^^y  ^how  the  rise  and  quick  fall  in  the  jiuji^bjors  of 
the  very  susceptible  angora  in  Albany. 


AljTGOItA  QOA79 

OTHEE  kiNlNS. 

1JS65. 

1876. 

^Od. 

1366. 

1876. 

1899. 

iJbftoj 

3  600 

31,600 

6,300 

87,260 

19,900 

11,660 

Alexaadrift     .. 

176 

1,000 

200 

6,600 

3,800 

2,000 

BftihtDBt 

160 

100 

•  • 

2,100 

1,760 

8,200 

Peddle 

400 

1,600 

3 

87,600 

17,600 

78iMO 

King  If^niam'sTowti 

•  ■ 

1,760 
9,7«0 

700 

•  • 

9,000 
116,600 

£g9rt3e»Qlqrt.. 
ITitenkage 
HcteabSkorp  .. 

S,600 

16,600 

26,000 

47,600 

20,600 

7,260 

2,250 

60,600 

148,600 

298,500 

266,1f60 

i<y,o6o 

166 

2,200 

8,760 

14,000 

9.2(H> 

•tW 

Portions  of  Fort  Beaufort,  Uitenhage  and  Humans- 
dorp,  it  must  be  remembered,  are  still  exempt  from  the 
disease.  The  common  goats  in  Peddie,  £ing  Williaia'^ 
Town  and  East  London  are  in  small  flocks,  owned  ^by 
natives.  Peddie  now  has  nearly  as  many  goats  as  in 
1B()5,  and  this  fact  may  be  an  indication  of  superior  hardi- 
hood towards  the  disease  on  the  part  of  the  goat  bced 
there. 

History  o?  the  Bont  Tick. — Since  the  Bont  Tick  is 
the  carrier  of  heartwater  from  animal  to  animal  its 
history  is  of  prime  importance  in  tracing  the  origin  and 
spread  of  the  (Hsease.  An  association  of  the  tick  with  tlie 
msease  was  suspected  by  many  coast  farmers  over  a  quatter 
century  ago.  Before  the  Cattle  Diseases  Commission,  which 
sat  in  18'J^6-18T7,  Mr.  J.  Webb  of  the  Albany  district,  ^Am 
asked  what  he  thought  was  the  cause  of  small  stock  faSing 

on  Iwrnax  uraS  tormeriy  gooa  pasuire^  guw  t^vmeuce  recorded 
as  follows : — 

"  Uj  opinkm  is  we  b*T6  a  tiok  wkioh  made  its  appeannoe  in  Qie  last  sight  or 
nins  ysaxB.  I  snffend  from  them  thsn,  a  hdnt  tick,  small  like  ala^ttid. 
I  wss  faiminff  on  a  farm  withcmt  ticks.  Direotly  this  tiok  appsaad  sll 
my  Btdbk  did  ha^jr.  OdlTss  died  of  gaH-shsknefls  and  bosohSISrOna 
man  lost  2,000  to  3,000  sheep  and  gtiats.  I  believe  the  tick  canssi  H.  I 
nmnd  water  on  the  heart,  caused  1^  inflammation  brought  on  br  the  tick. 
I  have  also  shot  bush  busks  suffering  fkmn  the  ssme  causes.  fUs  w^  at 
flouthej's  Poort,  Fish  Biter  (Fiddle  distdot).    As  this  tick  incrMses,  so 
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diaea^es  iucr/ase,  for  wherever  this  tick  is  found  there  are  the 
diseaaes.    The  tick  has  now  travelled  over  sizfty  milee.    ...    I  think 

I  first  saw  the  bont  tiok  14  or  16  yeacs  ago The  late  Mr.  W. 

Bowker  told  me  he  took  one  off  a  oow  that  came  from  Znlnland  about  40 
years  age.    This  is  the  first  known  of  thsvi." 

The  question  of  where  he  had  first  seen  the  Bont  Tiok 
was  also  asked  Mr.  J.  Bezuidenhout  of  Fort  Beaufort  by 
the  Commission,  and  the  reply  on  record  is : — "  In  1885, 
on  the  Gonubie,  and  also  in  Oliphant's  Hoek  about  the  same 
time."  The  late  Mr.  J.  B.  Hellier  told  me  personally  that 
the  tiok  was  recognized  in  Lower  Albany  (Bathurst) 
about  1835.  His  story  was  that  Mr.  Bertram  Bow- 
ker was  the  first  to  notice  it,  he  finding  one  on 
a  cow  at  his  father's  farm.  Oliphant's  Hoek,  men- 
tioned by  Mr.  Bezuidenhout,  is  in  Alexandria  district, 
near  the  coast,  and  the  Gunubie  Eiver  is  beyond  the  city 
of  East  London,  oyer  a  hundred  miles  eastward  in  an  air 
line.  Bathurst  and  Peddie  lie  between.  Hence  it  really 
seems  as  if  the  tick  was  in  the  country  and  spread  over  a 
considerable  area  long  before  heartwater  began  to  menace 
the  farming  of  small  stock.  C.  L.  Eock,  a  German 
scientist,  described  and  figured  the  male  tick  in  a  work 
published  in  1843.  I  do  not  know  where  he  obtained 
his  specimens,  but  he  gave  ^^  South  Africa"  as  the  habitat. 
The  range  of  the  tick,  now  at  least,  extends  eastward  into 
Natal ;  Mr.  Claude  Fuller,  above  mentioned,  recently  wrote 
me  that  it  occurs  along  the  coast  in  that  colony,  though 
not,  as  far  as  his  knowledge  went,  in  excessive  numbers. 
It  is  very  probable  that  it  extends  much  farther  along  the 
coast  and  that  it  was  from  some  east  coast  source  that  the 
species  spread  southward  into  Cape  Colony.  A  species  of 
tick  {Amblyomma  ehumeum\  that  is  very  much  like  the 
Bont  Tick  if  not  identical  with  it,  is  recorded  from  Mozam- 
bique and  Zanzibar.  Moreover  a  tick  {Ixodes  poortmani) 
that  is  considered  identical  (by  G.  Neumann  in  his  recent 
•'  Envision  (f^  la  FamilU  chs  Ixodid^s^^)  with  the  Bont  15 
recorded  from  Cape  Colony  in  1850,  on  Cynhycena  picia 
(the  wilde  honde),  and  from  the  "  Monts  de  la  Lune  "  in 
1861  on  Boselaphus  areas  (the  eland). 

The  relative  rapidity  of  the  spread  of  heartwater 
before  1875  must,  I  think,  have  been  due  to  the 
occurrence  of  the  Bont  Tiok  over  a  considerable  area 
in  advance.      Infected  animals  had  only  to  be  brought 
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on  to  new  yeld  to  change  the  Bont  ticks  already  there* 
from  comparatiyely  harmless  creatures  into  deadly  instru- 
ments of  disease.  Moreover  the  number  of  cattle  in  the 
affected  districts  was  increasing  quickly  about  this  time 
and  doubtless  served  to  greatly  multiply  the  tick.  By 
1875  the  malady  appears  to  haye  caught  up  with  the 
tick  northward  and  westward,  and  since  then  tick  and 
heartwater  have  encroached  into  new  territory  together. 
The  tick  spreads  slowly.  For  over  twenty  years  it  and 
heartwater  have  infested  farms  an  hour's  ride  west  of 
Fort  Beaufort,  but  to  this  day  only  an  occasional  male  is 
seen  on  the  farms  twenty  miles  further  west  along  the 
mountains.  That  it  will  thrive  if  left  alone  when  it 
finally  gets  to  these  parts,  I  feel  no  doubt.  Many  farmers 
in  Albany  say  that  they  never  saw  the  Bont  Tick  until 
heartwater  arrived.  I  believe  them,  but  believe,  too, 
that  the  tick  was  with  them.  The  first  English  settlers 
of  Albany  did  not  see  it  when  they  took  up  their  farms 
in  1820,  although  they  then  noticed  other  ticks.  Hence, 
perhaps  it  was  not  in  the  Colony  previous  to  about  1835, 
between  when  and  184U  it  was  seen  in  several  places 
according  to  the  evidence  cited  above.  In  Mr.  J.  WebVs 
evidence,  it  is  distinctly  stated  that  the  cow  bearing  the 
ticks  observed  came  from  Zululand.  The  old  roads  used 
by  the  military  and  others  from  Algoa  Bay  into  the 
Transkei  extended  through  Albany,  Peddie  and  King 
William's  Town  districts,  and  along  them  tens  of  thousands 
of  trek  oxen  and  loot  cattle  must  have  passed  in  the 
troublous  days  between  1830  and  1860.  The  Bont 
multiplies  more  rapidly  on  cattle  than  on  smaU  stock,  and 
to  the  cattle  brought  out  of  the  east  may  have  been  due 
its  introduction  and  spread  in  the  Colony.  Certain  it  is 
that  it  was  along  the  coast  and  up  the  river  valleys  from 
Algoa  Bay  eastward  that  the  tick  first  became  trouble* 
some  and  even  now  occurs  in  greatest  abusdaiiCS. 

Heartwater  Introduction  Theory*— We  have  thus 
far  seen  that  heartwater  spread  out  of  the 
Peddie  district  in  all  directions  about  twenty-five  years 
after  the  Bont  Tick  became  known,  and  that  the  Bont  Tick 
probably  reached  the  Colony  from  the  east  coast.  It  may 
be  profitable  to  speculate  from  whence  came  heartwater. 
I  deem   it  highly  probable  that  it,  too,  came  from  the  east 


oof^t.  Tnia  we  know  of  it  nowhere  putsjde  of  the  QolfjfiYj, 
hvit  that  faiot  cannot  b|a  t^en  a^  eyujlenQ^  9|  axi^  yumd 
tiuUi  it  doee  not  oocur  even  along  the  wpote  coast  n^orthw^ur^- 
g|  Natal.  Ii^  suppprf;  of  the  tb^ory  that  i(  exii^ts  pr  ha? 
existed  somewhere  to  the  e^t  and  waa  in;trod]qioed  i;ato  tl^ 
Olony  in  recent  tim^s  can  be  broughf  a  puf^W  of 
hifftpric^l  facts.  Tradition  h^us  it  th^  the  Kafir  ^ces  haye 
raessed  down  from  the  east  and  north  for  centfine^  iptat 
long  ago  they  inhabited  regions  near  the  sowooes  of  ^e 
Nile,  and  history  teaches  us  that  whiBn  the  first  i^pe  ff&buB- 
Went9  were  made  the  E^ifirs  all  abode  beyond  ^e  (}xef^  Kfii^ 
The  1820  settlements  extended  to  thp  Fish  Biy.cf  and  the 
Goui^try  beyond  that  stream  stretching  to  the  jl^eifilf:jfq3ia 
was  reserved  as  neutral  territory  tff  pr^yent  contact  with 
the  £afir  tribes.  A  few  years  before  had  bega^  that 
sanguinary  strife  by  whidli  the  mighjty  Oh^ika  e^dtended 
his  dominion  from  an  insignificant  area  west  of  Belagoa 
Bi^y  to  the  immense  tract  trxfm  the  Ximpppo  to  E^^aria. 
The  destructiion  of  a  million  human  liyes  aqd  the  oon- 
version  of  a  hundred  thousand  squ^  miles  of  terri- 
tory into  howling  wilderness  is  laid  to  the  acoountp  of 
tim  ^ero-Napoleon  o|  the  Zulus.  WhQl^  ^^1^  ^^^ 
annihilated  and  others  fled  southwa^ythemselyes  beoomini; 
destroyers.  Some  of  thcjse  tjj^e$  f^m  the.Ujorth  sojught^to 
inyade  £affraria|  and  being  r^ulsed  took  refuge  with  their 
victors  for  seUf-preservation.  For  seyi^ral  yeai;s  ^^f 
remained  in  virtual  servitude.  Mean;i|rhile  war  ensuitd 
between  the  Kafirs  and  the  English,  and  at  ito  termi]^Q;[i 
the  subservient  northen  triibes,  called  Fingofi^  wei^  ederjeta^ 
a  hoiQe  on  the  neutral  strip  of  land  beitween  tl^  Fisli  a^d^ 
the  Keiskama.  From  Butterworth  and  mission?v*y  ^tfttions- 
beyond^  the  Fingos  were  gathered  aqkd  Ifi^OjOO  st;rong  with 
22,000  oattle  aud  herds  of  goats  they  were  brouj^t  dowo 
and  located  in  the  vicinity  of  Fort  Feddie.  I'lie  mig|rati<^ 
occurred  in  M^v  1835,  aB4  opQimied  ai^  dsySt     ^erhapi 

it  was  not  until  with  t^em  that  me  Bont  Tick  reached  the 
Colony.  For  many  years  tivffe  seem  to  have  been  few 
white  fanners  in  the  vicinity  of  the  locations.  Indeed, 
until  1853,  the  Fish  Biver  was  maintained  as  the  ^^m 
border  of  the  Colony.  Most  of  the  farms  towards  the 
Keiskama^  on  the  north-east,. bear  dates  from  1864*  Those 
towards  the  coast.  East  London  and  Bathurst  divisions, 
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were  taken  up  between  1858  and  1862 ;  and  those  over  the 
STeiskama  in  Ward  1,  of  East  London,  which  were  swept 
clean  of  sheep  ^  in  the  early  seventies  according  to  the 
magistrate's  report  giyen  aboye,  were  settled  in  1864. 
Now  let  Dr.    Hntcheon's    statement    quoted    above  be 
recalled^ — ^^  This  disease  was  firsi  observed  amongst  sheep 
and  goats  about  1860^  near  the  coast  on  the  borders  of  the 
King  William^ s  Town  and  Peddie  districts^  and  from  that 
centre  it  gradually  spread  norths   south,   east  and  west?^ 
Does  it  not  appear  that  out  of  this  land  of  Fingos,  as  soon 
as  the  country  roundabout  became  settled,  spread  heart*^ 
water  ?  And  is  it  not  likely  that  the  Fingos  brought  tiie 
disease  along  from  the  east  coast  in  their  migration  ?  In 
their  small  herds  of  hardy  goats  the  rayages  would  have 
been  slight  and  yet  quite  sufficient  to  retain  the  infection. 
They  came  down  from  Butterworth  in  six  days,  so  that  ticks 
could  easly  have  been  brought  with  them,  and  a  smgle  goat 
recently  recoyered  from  or  about  to  come  down  with  tfka 
malady  could  haye  carried  the  heartwater  infMtion.    An 
old  account  of  the  journey  tells  that  some  of  the  goats 
weakened  and  had  to  be  carried.    Yery  likely  old  natiyes 
are  still  to  be  found  in  Peddie  who  can  throw  light  on  the^ 
matter,  and  I  hope  these  remarks  will  arouse  interest  and 
cause  enquiries  to  be  made.    To  some  it  may  seem  of  no 
importance  to  ascertain  how  the  iufection  got  into  the 
Colony  ;  but  let  it  be  ascertained  that  it  reached  here  in 
some  such  manner  as  suggested,  that  it  did  not  originate 
in  the  country  and  therefore  cannot  be  due  to  any  pecu- 
liarity of  the  yegetatioD,  soil  or  climate,  and  will  not  our 
farmers  be  more  ready  to  discuss  measures  for  its  suppres- 
sion? 

Co-OPEBATION     WITH      VkTEBINAEY      BrANCH.  —  Whcfl 

tiok-heartwater  work  was  first  taken  up,  it  was  simply 
with  the  idea  of  assisting  the  veterinary  branch  by 
applying  the  experience  I  had  gained  in  a  study  of  th^ 
Bont  Tick.  Veterinary  Surgeon  Dixon  was  then,  during 
1899,  engaged  in  inyestigating  the  tU^ease  and  had  - 
determined  that  it  was  acquired  on  the  yeld  independently 
of  food  and  drink.  He  suspected  the  Bont  Tick,  and  I 
suggested  that  it  might  be  transmitted  by  nymphs  or  adoUs 
of  this  tick  that  in  the  preyious  feeding  sta^  had  been  on 
a  sick  animal.    With  the  yiew  of  testing  the  matter  two. 
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lots  of  nymphs  were  furoished  Mr.  Dixon,  but  both  were 
lost  in  his  attempts  to  rear  tbem.  Then  Veterinary  Surgeon 
Spreull  who  had  worked  with  Mr.  Dixon  came  to  Cape 
Town^  and  it  was  suggested  that  we  try  with  what 
remaining  ticks  I  had  on  hand.  Accordingly  Mr.  Dixon 
«ent  down  two  inoculated  goats,  and  on  these,  during  their 
illness,  a  number  of  nymphs  were  fed.  These  ticks  later, 
as  adults,  were  put  on  a  healthy  goat  and  gave  rise  to 
what  at  the  time,  December,  1899,  was  considered  a 
probable  case  of  heartwater.  After  that  success,  the 
work  fell  wholly  into  my  hands  and  was  prosecuted 
throughout  1900,  with  the  result  of  demonstrating  most 
satisfactorily  that  the  Bont  Tick  was  a  transmitting  agent. 
For  1901,  there  were  planned  experiments  to  test  (1) 
ticks  from  recovered  animals,  (2)  the  progeny  of  pathogenic 
ticks,  (3)  common  species  of  ticks  other  than  the  Bont, 
and  (4)  how  long  the  infection  persists  in  the  tick  when 
led  on  non-susceptible  animals. 

Veterinary  Surgeon  W.  Eobertson  arranged  to  study  the 
diflease  tedinically  from  the  cases  produced  in  the 
experiments,  and  in  return  for  his  assistance  in  inoculating 
^animals  as  I  required  and  in  making  post-ntortem 
examinations,  I  planned  to  aid  him  as  far  as  possible  in 
his  phases  of  the  work.  His  assistance  was  of  great  value, 
BS,  being  a  skilled  veterinarian,  his  oversight  removes  any 
•doubt  one  might  hold  that  indisputable  cases  of 
heartwater  were  produced.  Unfortunately  the  pressure 
of  other  veterinary  work  severely  aflEected  his  researches, 
and  in  October  he  was  obliged  to  drop  the  work  entirely 
to  go  on  rinderpest  duty.  Since  his  departure  I  have  had 
to  do  such  inoculation  and  post-mortem  work  as  came  up  by 
myself  and,  luckily,  all  the  deaths  that  have  occurred  have 
been  from  unmistakable  heartwater. 

The  cost  of  the  experiments  have  been  charged  to 
Yeierinary  votes,  and  hence  the  experiments  planned  have 
iwen  discussed  with  Dr,  D.  Hutohepn,  the  Colopial 
Veterinary  Surgeon.  He  has  been  absent  from  the  Colony 
during  the  latter  half  of  the  year,  but  during  the  early 
part  he  followed  the  experiments  step  by  step,  and 
occasionally  assisted  by  personally  attending  to  inocula- 
tions and  post-mortem  examinations.  Mr.  Dixon,  too,  has 
Jbeen  interested,  and  to  him  waa  due  the  procural  of  the 
strain  of  fever  with  which  the  work  was  started. 
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Stable  Accommodation. — To  prevent  confusion  by 
ticks  getting  on  to  other  animals  than  those  for  whicb 
they  were  intended,  it  was  necessary  to  widely  separate 
the  animals  used  in  different  experiments.  Several  stables^ 
were  therefore  used.  A  new  shed  with  three  rooms  was^ 
specially  erected  on  the  site  of  the  proposed  Supreme 
Court  Building,  which  is  convenient  to  llie  office.  An  old 
shed  on  the  same  site,  in  which  last  year's  experiments 
were  conducted,  was  also  used  but  almost  wholly 
for  the  infection  of  ticks  on  inoculated  animals  as, 
on  account  of  ticks  having  been  lost  there,  it  was  hardly 
safe  for  new  work.  At  Bosebank  near  my  home,  a  three 
stall  stable  and  coach-house  was  rented  and  used  for  about 
seven  months.  When  still  other  space  became  desirable, 
*  advantage  was  taken  of  a  generous  invitation  from  Mr. 
E.  Pillans  of  the  Department,  to  make  use  of  outbuildings 
at  his  residence,  Bosedale,  Rosebank.  Stanchions  were 
put  up  in  three  separate  sheds  there ;  and  in  addition  a 
cow  on  which  pathogenic  ticks  were  reared  was  kept  for  a 
few  months  in  his  cow-stable.  The  keeping  of  animals  in  so 
many  places  entailed  a  great  deal  of  trouble,  but  not  otherwise- 
could  experiments,  involving  as  these  did  both  pathogenic 
and  non-pathogenic  ticks  in  immense  numbers,  have  been 
relied  on  to  yield  trustworthy  results.  Even  with  the  pre- 
cautions taken,  there  were  a  few  accidental  infections^  as 
will  be  explained.  The  new  shed  in  Cape  Town  has  been 
used  more  than  the  other  places.  At  first  a  dirt  floor  was 
deemed  admissible,  but  dropped  ticks  were  found  to 
survive  in  the  soil  despite  an  occasional  spraying  with 
paraffin  oil,  and  on  this  account  a  cement  floor,  that  can  be 
thoroughly  cleansed,  has  been  added. 

Animals  toe  the  Expbeimbnts. — Fifty  common  goats- 
for  the  work  were  purchased  and  used  during  the 
year.  They  came  frcm  Stellenbosch,  Paarl  and  Wel- 
lington in  tixB  south-west  of  the  Colony  where  heartwater 
does  not  exist.  Some  difficulty  was  experienced  in  getting 
them  as  they  were  wanted,  a  few  at  a  time,  owing  to* 
martial  law  in  the  country ;  and  because  of  the  scarcity  of 
goats,  a  high  price,  from  l8s.  to  £1  a  piece,  had  always  to 
be  paid.  All  were  horn  marked,  with  consecutive  numbers, 
as  they  were  received.  Many  of  the  animals  were  in. 
wofully  poor  condition,  particularly  Nos.  XVII  to  XXVIII, 


PLATE  6. 


Txok-Hbabtwatsb  BsaXABOH. 

Goat  clothed  for  application  and  recovery  of  any  stage  of  the  BcAt 
Tick. 

Cow  with  udder  clothed  for  application  and  recovery  of  any  stage 
of  the  Bont  Tick. 

Gtoat's  head  with  ears  oorered  for  application  and  recovery  of  early 
stages  of  Bed  ticks. 

View  in  shed  with  one  goat  in  stanchionsi  and  one  open  set  of 
stanchions. 
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knees,  and  in  four  or  more  places  along  the  back,  the 
creature  experienced  little  discomfort.  Ewes  were  used 
in  most  of  these  experiments,  and  when  the  garments  were 
properly  adjusted  to  them  there  was  no  trouble  from  the 
passing  of  fasces  or  urine.  Some  modifications  of  the  gar- 
ment were  necessary  when  male  goats  were  employed,  ne 
ticks  were  liberated  within  the  cloths.  After  four  daya, 
Bont  laryaB  and  nymphs  began  to  drop  ofP  engorged,  iod, 
to  get  them  uninjured  they  required  to  be  collected  tmm 
or  three  times  a  day.  Sometimes  all  the  ticks  were  off  m 
eight  or  ten  days,  but  usually  the  cloths  had  to  be  kqpt 
on  two  weeks  or  longer.  When  only  a  few  ticks  had  to 
bo  applied  and  their  recovery  was  unnecessary,  the 
liberations  were  generally  made  in  snugly  tied  stockings. 
These  were  made  about  thirteen  inches  long,  with  double 
feet,  and  with  a  puckering  tape  at  the  top.  Bed  Tiek 
larvae  attach  freely  only  in  the  ears  and  for  their  appli- 
cation and  recovery,  ear  caps  tied  together  with  tapes  im 
front  of  the  horns  and  over  and  under  the  neck  were 
employed.  Bed  Tick  adults  attach  about  the  anus  and 
Tulva.  The  simplest  and  best  way  to  apply  them  was  fonnil 
to  be  that  of  scattering  them  back  of  the  animal  when  it  wee 
lying  quietly.  When  the  females  were  engorged,  the 
bedding  was  removed  and  the  ticks  allowed  to  drop  on  to 
the  bare  floor  where  they  were  readily  seen,  or  they  were 
plucked  off  and  destroyed  if  not  wanted  for  future  work. 
The  cow  required  many  garments  during  the  three  months 
she  was  in  use.  In  her  case  only  the  udder  was  infested 
and  the  garments  were  not  elaborate.  At  fir^t  she  objeeted 
to  wearing  ^'  pants  "  and  speedily  destroyed  a  few  that  bed 
taken  hours  to  plan  and  make. 

Temperatures  op  Animals. — The  temperatures  of  all 
the  animals  under  experiment  and  those  serving  eg 
checks  were  taken  twice  a  day,  once  in  the  morning 
between  six  and  eight  o'clock  and  again  in  the  afternoon 
between  five  and  six ;  in  addition  a  noonday  reading  ot 
those  in  fever  was  usually  taken.  As  temperature  records 
of  a  number  of  typical  cases  of  heartwater  were  given  io 
the  1900  report,  there  seems  no  need  to  reproduce  thoM 
of  any  of  this  year's  goats.  The  body  heat  of  a  goat  is 
subject  to  great  fluctuations.  The  chief  factor  influencing 
[G.  29  -1902.J  B 
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it  ill  health  is  the  external  temperature,  and  on  very  hot 
days  the  nooo  and  evening  readings  of  the  animals  kept  in 
the  Cape  Town  sheds  were  always  high.  If  hot  nights 
followed  hot  days  the  morning  readings  were  also  unusaally 
high.  Sometimes  the  range  during  the  day  for  a  healthy 
goat  was  over  five  degrees  (F.)  The  Rosebank  stable  was 
of  brick  and  had  a  ventilated  loft  overhead,  and  the  goats 
kept  there  almost  always  had  lower  temperatures  than  those 
kept  i»  the  corrugated  iron  sheds  in  Cape  Town.  The 
average  normal  temperature  of*  adult  goats  in  the  cooler 
stable  was  about  101^  in  the  early  morning  and  about  ]  02|^ 
at  sunset.  Some  goats  were  nearly  always  below  the  average 
and  others  above,  even  when  of  the  same  age  and  kept  under 
the  same  canditions.  One  of  the  heaviest  haired  goats 
used  in  the  experiments  seldom  gave  a  reading  as  high  as 
101°  in  the  morning  and  on  several  occasions  it  brought 
the  mercury  only  to  97^^  ;  in  the  evening  its  average  was 
102^.  This  was  during  November  and  December  in  the 
hot  Cape  Town  shed  when  its  mates  rarely  had  tempera- 
tures as  low  as  101^  in  the  morning  and  103"^  at  sundown. 
Yet  this  goat  was  perfectly  healthy  at  the  time,  and  when 
it  finally  contracted  heartwater  its  temperature  ran  up  to 
108^. 


PAET  II.— EXPERIMENTS. 


EXPEKIMENTS   RESULTING   PosmVELY. 

The  experiments  resulting  positively  were  all  in  the  use 
of  the  Bont  Tick,  Amblyomma  hebrceum  Koch ;  for  this 
reason  the  name  of  the  tick  is  omitted  in  the  sub-headings. 

A.  Infection  transhitted  by  Nymphs  fed  as  LarvjB 
ON  sick  Animals. — That  nymphs  of  the  Bont  Tick  fed  oa 
animals  sick  with  heartwater  were  capable  of  transmitting 
the  disease  to  susceptible  animals  was  conclusively  demon- 
strated in  the  1900  series  of  experiments.  More  proof  aa 
follows  was  obtained  during  1901,  chiefly  by  the  infection 
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•of  animals  through  this  means  whose  susceptibility  to  the 
malady  it  was  necessary  to  establish  in  order  to  prove  the 
worth  of  previous  negative  tests  : — 

1.  Animal   No.   VX,   Boer  ewe  goat,  received  Dec.  25th,  Cape  Town  stable. 

Infected  Jan.  28th  with  100  upnphs  as  larvae  from  sick  **  ewe*'  Dec.  26th. 
Fever  appeared  on  Feb.  8th  und  tormioated  fatally  Feb.  13th 

2.  Animal  No.  VII,  Boer  ctre  goat.    Received  Jan.  20th,  Cape  Town  stable. 

Infested  Feb.   Uth  with   6  n}nnphs  as  larvae  from  siok  goat  Deo.  26th. 
Fever  appeared  Feb.  26ih  and  terminated  fatally  ICaroh  1st. 

3.  Animal  Mo.  XI [,  Boer  ewe  goat.    Raceived  Jan.  20th»  Cape  Tbwn  stable. 

Infested  March  6th  with  one  nymph,  as  larva  from  No.  IX  sick  Feb.  4th. 
Fever  appeared  March  19th  and  tenninated  fatally  ICaroh  23id. 

4.  Animal  No.  XVIII,  Boer  ewe  goat.  Recaived  Jan.  20th,  CSare  Town  stable. 

Infested  March  27th  vn:h  32  nymphs  as  larvae  from  No.  IX  sick  Feb. 
4th.    Fever  <«poear«d  April  9th  and  t^^rminated  fatally  April  12th. 

5.  A'limal  Nu.  XXV,  Boer  ewe  ^'oat.    Kacaived  March  16th.     Infested  March 

20Ui  with  2  n3nnph8  as  larvae  from  No.  IX  sick  Feb.  4th.  Ferer  appeared 
April  3Td  and  tenninated  fatally  April  12th. 

6.  Animal  XXXIII,  Boer  ewe  goat.     Received  April  12th,  Roaebank  stable. 

Infested  June  1 2th  with  10  pathogeaic  nymphs  Jaoe  12Ui.  Fever  appeared 
June  26th.     Anioial  d^troyed  for  its  fevered  blood  Jime  28 bh. 

7.  Animal  No.  XXXV,  Boer  ewe  iroat    Received  Rossbank  stable.  April  12th. 

Transferred  to  Rosedale  April  20th      Infest  id  April  2Sth  with  10  patho- 
genic nymphs.  Fever  appeared  May  9th  and  terminated  fatally  May  16tk. 

These  records  afford  striking  evidence  of  the  transmission 
of  the  disease  from  sick  to  healthy  animals  through  the 
agency  of  the  Bont  Tick  in  its  nymphal  stage.  A  single 
-one  of  the  tiny  creatures  proved  quite  sufficient  to  fatally 
infect  a  healthy  susceptible  animal  (3).  The  virulence  of 
the  disease  in  all  seven  cases  was  very  marked.  In  no 
case  in  which  nymphs  were  applied,  after  they  had  fed  as 
larvae  on  a  sick  animal,  has  the  fever  failed  to  appear, 
neither  in  the  1900  experiments  when  ten  goats  were 
infected  nor  during  the  present  year.  The  period  from 
the  application  of  the  ticks  to  the  detection  of  fever  by 
the  thermometer  ranged  from  eleven  to  fifteen  days  with 
an  average  of  thirtesn  and  one-third  days. 

Still  other  evidence  of  the  transmission  of  heart  water  by 
nymphs  is  furnished  by  Mr.  Dixon.  Od  his  return  to  his 
Somerset  East  headquarters  in  March  last  after  an  absence 
of  some  weeks,  he  found  that  his  strain  of  infection  had 
l)een  lost.  To  enable  him  to  get  a  new  strain,  I  sent  him 
pathogenic  nymphs ;  and  in  May  he  wrote  :  "  The  Bont 
nymphs  gave  the  fever  all  right  and  killed  both  goats 
infested." 

B.  Infection  transmitted  by  Adults  fed  as  Nymphs 
ON  sick  ANIMALS. — The  very  first  test  made  in  the  tick- 
.heartwater  investigations  was  with  adults  fed  as  nymphs 
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or  sick  angora  goats.  A  mild  attack  of  fever  iPollowed 
(1899  Eeport,  p.  24-27).  The  -ecord  of  the  only  other 
test  of  the  kind  is  as  follows  :  - 

1  .—Animal  No.  IV,  Boer  ewe  goat.  ReoeiTcd  Cape  Town  stable  December  25tli* 
1900.  Infested  Jbbxluj  3id  with  about  20  males  and  January  8th  with 
20  females,  all  from  goats  YII  and  VUI  of  19C0  series,  as  nymphs,  when 
in  fever  April  23rd  to  28th.  Fever  appeared  January  18th,  and  its  heart- 
water  oatore  afBnned  by  the  inoculation  of  Yllt  and  DL  No.  IV 
recovered,  but  both  the  inoculated  goats  6uocumbed. 

Doubtless  adults  fed  as  nymphs  on  sick  animals  are  quite 
as  capable  of  transmitting  ^be  infection  as  nymphs  fed  a& 
larvee  on  the  same  animals.  It  is  worthy  of  note  that  the 
adults  infecting  No.  IV  had  had  their  nymphal  feeding 
over  eiffht  months  before  ;  they  moulted  during  July,  and 
hence  had  been  awaiting  a  host  for  about  six  months.  The 
mild  character  of  the  infection  they  transmitted  may  have 
been  due  to  the  long  delay  in  transmitting  it. 

C.  Infection  transmitted  by  Nymphs  fed  as  Larv^s  on 
RECENTLY  RECOVERED  Akimals. — The  experiments  under 
this  head  really  belong  to  1902,  but  they  are  inserted  here 
for  the  sake  of  completeness. 

1.  Animal  No.  L,   angora  cross  ewe  goat.    Reoeived  Cape  Town  stable, 

October  29tb.  Retained  as  check  goat  only  nntil  BecembFr  14th,  wheb 
infested  with  nymphs  from  XLIV  on  November  11th.  XLIV  was  a  boer 
knpater  that  bad  been  in  severe  fever  (from  blood  inoculation)  between 
October  20ih  and  Ootoler  2dth.  Only  two  ticks  w«te  found  Attached  to 
L  on  Jaouary  16th,  and  more  of  the  same  lot  were  applied  Jatnazy  IStii. 
No  reooveries  were  made  uiitilthe  26th.  In  all  26  were  recovered.  Fever 
appeared  December  31st,  and  terminated  fatally  January  7ih. 

2.  Animal  No.  LI,  angora  cross  ewe  goat.    Rpoeived  with  L  and  like  it  kept 

nnnsed  for  several  weeks.  Infested  December  13th  with  nymphs  frrm  XL 
on  November  11th.  XL  was  a  boer  ewe  that  had  been  in  severe  fever 
(from  tlood  inoculation)  between  October  19th  and  O.^ber  2^\h.  About 
50  of  these  persumably  pathogenic  nymphs  were  applied  Deoember  13ih, 
about  60  more  December  17th,  about  200  more,  Deoember  21at,  and  100 
Deoember  28th.  The  first  recoveries  were  made  Decamb^ r  2lBt,  axd  from 
then  to  January  Uth  about  875  were  recovered.  Fever  appeared 
Decembf  r  30th  and  ran  a  long  low  course  until  January  22nd.  At  co- 
thne  was  there  lack  of  appetite  or  other  external  symptc^ms  of  illness. 

Evidently  Bont  nymphs  from  recently  recovered  animals 
convey  the  disease.  The  fact  that  the  blood  of  such 
animals  is  virulent  has,  I  believe,  been  recently  shown 
by  Mr.  Dixon.  The  fever  of  LI  was  peculiar  by  its 
extreme  length  and  its  low  leadings.  Perhaps  its  length 
was  due  to  the  successive  applications  of  the  infective 
ticks  as  the  date  of  the  final  subsidence  is  about  the  time 
one  would  have  expected  its  cessation  from  the  last  applied 
ticks.  The  inoubuation  period  of  the  fevers  in  both  L 
and  LI,  17  days,  is  unusually  long.     Probably  both  XL. 
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«nd  XLIV  were  both  losing  the  capacity  to  infect  ticks 
when  those  used  were  recoyered.  A  test  of  ticks  from  XL 
•on  December  2nd  is  in  progress  at  the  time  of  writing. 
[This  test  resulted  negatively,  thus  demonstrating  that  the 
recovered  animal  soon  lost  its  capacity  to  infect  others.] 

D.    iNiPECnON  TRANSMUTED   BY    AdXJLTS   FED   ON   CoW    AS 

Nymphs  but  on  sick  Animates  as  LARV-ae. — The  object  of 
this  series  of  experiments  was  to  ascertain  if  the  infection 
could  persist  in  the  tick  over  a  feeding  stage.  Positive 
results  were  so  unexpected  that  the  test  was  thrice  repeated. 
The  larvee  wed  were  dropped  by  dying  hx"^rt water  goats. 
Soon  after  they  moulted  to  the  nymph  stage  they  were  fed 
on  the  cow ;  and  then  after  having  moulted  again  they  were 
tested  on  the  susceptible  goatB.  The  cow  did  not  appear 
to  become  affected  although  many  thousands  of  the  nymphs 
were  fed  on  her. 

1.  Animal  No.  XI,  Boer  ewe  goat.    JEUodyed  Gape  Town  stable  Jan.  20tlk 

PreTioufily  used  in  L2  experiment.  Infested  Kerch  13th  with  20  males 
from  cow  Febraary  9th  and  from  dying  '*kapater,"  as  larvae,  December 
29ch.  Fever  appeared  April  8rd  and  terminate  fatally  April  7th. 

2.  Animal  No.  Xlll,  Boer  ewe  goat     BeoeiTed  Boaebank  stable,  Februaxr 

19th.  PreTiooslT  need  in  N  experiments.  Transferred  to  Boeedale  March 
28th  and  infested  with  20  make  to  which  20  females  were  added  April  3td; 
all  from  oow  Febniazy  9th  and  from  dying  *'  kapater,"  as  larve,  December 
29th.    FevOT  appeared  April  17th  and  terminated  fatally  April  19th. 

3.  Animal  No.  XTX,  Boer  ewe  goat.    Beoeived  0«pe  Town  stable  February 

19th.  Infested  March  6th  with  20  malee  from  oow  about  Febmaiy  9th 
and  from  dying  *  *  kapater  " ,  as  larv»,  December  29th  Kone  seen  attached 
nnta  HaroU  7th.  Females  applied  Haroh  21st.  Few  appeaced  Kaioh 
22nd  and  terminated  fatally  Haroh  23rd. 

4.  Animal  No.  XXIII,  Boer  ewe  goat.    Beeeiyed  Gape  Town  stable  Mareh 

Idth.  Infested  March  19th  with  20  males  from  eow  about  February  9th 
and  from  dying  ''kapater,"  as  larvee,  December  29th.  Fever  appeaced 
April  6th  at  night  and  goat  found  dead  on  following  moroing.  Tott' 
m$rt$m  ezaminatwn  not  entixelT  ooneluave  of  heartwater,  yet  lever  was 
appearing  when  it  was  looked  for  and  no  other  explanation  for  death  was 
soggested.    Aalmsl  was  Tery  thin  but  had  been  feeding  all  right. 

5.  Animal  No.  XXVI,  Boer  ewe  goat.    Beoeiyed  Oape  Town  stable  March 

16th.  Infested  March  23rd  with  20  males  and  20  xemalse  from  oow  about 
February  9th  and  from  dying  ''kapater,"  as  larvae,  December  29th. 
No  females  attaohed  until  March  80th.  Found  dead  morning  of  April 
13th  after  a  temperature  reading  of  only  104°  on  nrevious  evening  and 
100*7  previous  morning.  Tdtt^mortein  examination  anov^  heartwateoTi  yet 
appesrancea  were  not  wholly  tv|uoal.  The  animal  had  been  in  poor 
oondition  and  had  suffered  from  diarrhoBa  for  ten  days  before  death.  If  - 
death  was  from  heartwater  the  adult  ticks  may  not  have  been  responsible 
as  on  Marah  27th  the  teat  wu  vitiated  by  the  finding  of  a  stray  nymph 
in  the  doth  ffument. 

6.  Animal  No.  £StX,  Boer  ewe  goat.    Beoeiyed  Oape  Tovm  stable  Apiil 

12th.  Infested  April  13th  with  20  males  from  oow  in  Marbh  and  from 
dying  IX,  as  larvae,  February  4th.  Nine  ticks  only  attached.  On  May 
14th,  12  females  were  applieo.  Fever  appeared  May  24th  and  terminated 
fataUy  May  26th. 
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7.  Animal  No.  XXX,  Boer  ewe  goat.  Receiyed  Gape  Town  stableon  April  I2tiu 

iDfested  April  131h  with  25  znalee  from  eow  in  Maivh  and  from  djinip 
IX  as  )arf  fe.  Only  8  attached.  Fever  appeared  May  2iid  and  death 
ooourred  MaT  6fh. 

8.  Animal  Ko.  XXXI,  Boer  ewe  goat.     Beoeived  Cape  Town  stable  on  Apnl 

12th.  Inleeted  April  18th  with  26  males  from  oow  about  Febmarr  9th  and 
from  dying  **kapater"  December  29th.  The  attaohments  byUie  22nd 
numbered  20.  Animal  became  feveriah  May  6th  and  aborted  May  8th. 
On  the  14th  the  temperature  was  again  normal.  Twelve  females  ap^ied 
on  May  14tb.  Fever  appeared  on  May  25th  end  terminated  fatally 
May  28th. 

9.  Animal  No.  XXXII,  Boer' ewe  goat.    Received  Resebank  stable  April  12th. 

f  revionsly  ufied  for  N  ez]^riment.  Infected  Mav  8th  with  30  make  from 
oow  during  March  and  dying  IX  as  larvaD ;  asd  on  May  12th  30  females 
were  added.    Fever  appeared  3£ay  25th  and  termini  ted  fatally  May  28*'h. 

10.  Animal  Ko.  XXXVII,  Boer  ewe  goat.  Received  Gape  Town  stable  June 
12th.  Previonsly  used  in  O  ezneriment.  Infested  July  15th  with 
large  number  of  males  from  oow  dniing  March  and  from  dying  IX  aa 
larve.  About  50  attached.  Females  to  about  an  equal  number  applied 
July  22nd.    Fever  appeared  August  10th  and  terminated  fatally  August 

11.  Animal  No.  XLV,  a  large  wether  that  had  bean  in  Cape  Town  shed  for 
about  two  months.  Heavily  infested  September  9th  and  10th  with  malf  a 
from  oow  in  April  and,  as  larvae,  from  IX  when  dying  in  earlv  Feb- 
ruary. Numerous  females  applied  September  13th,  19th.  21st  and  27th. 
Total  recovery  28  engorged  females.  Fever  appealed  October  8th  and 
item  then  until  October  16th  the  thermometer  readings  averaged  10^^*6 ; 
on  the  latter  date  the  animal  was  killed  to  end  its  misery. 

This  series  of  experiments  shows  rery  veil  that  ticks 
from  cattle  may  transmit  the  disease  to  susceptible  animals, 
if  as  larvae  they  fed  on  fevered  blood.  Cattle  then  may 
carry  the  disease  into  new  areas. 

From  the  records  of  the  experiments,  it  appears  as  if 
many  of  the  ticks  fed  on  the  cow,  both  males  and  females, 
must  bave  lost  their  capacity  to  infect.  Without  assuming 
that  many  did  the  long  interval  in  some  of  the 
cases  between  the  application  of  the  ticks  and 
the  on-set  of  fever  cannot  be  explained.  The  in- 
fection transmitted,  nevertheless,  was  very  virulent.  The 
impression  left  with  me  was  that  few  of  the  males  were 
pathogenic.  Male  Bont  ticks,  unlike  larvse  and  nymphs, 
are  very  slow  about  attaching  to  a  goat  or  sheep  unless 
they  have  been  awaiting  a  host  for  several  w^eks.  When 
a  dozen  or  twenty  were  applied  at  once  as  in  most  of  these 
tests,  two  or  three  only  would  generally  be  found  attached 
within  twenty-four  hours  and  sometimes  none  would  be  on 
for  two  days  or  more ;  then  day  by  day  more  would  take 
hold.  The  female  Bonts  very  rarely  attached  until  males 
had  been  on  four  or  five  days  and  had  become  amorous ; 
then  they  took  hold  at  once.  If  females  were  applied 
before  they  could  find  partners,  they  were  very  apt  to 
leave  that  animal  to  search  over  others  for  company,  and 
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thus  introduce  elements  of  confusion  into  the  experiments; 
it  was  to  obyiate  this  risk  as  far  as  possible  that  the  males 
were  generally  applied  several  days  in  advance.  A  score 
of  females  may  cluster  about  a  single  amorous  male. 

Cases  9  and  10  ^Animals  XXXVII  and  XLV)  were 
produced  when  no  otner  experiment  involving  the  use  of 
pathogenic  ticks  was  being  conducted,  and  when  no 
pathogenic  ticks  other  than  those  from  the  cow  were  on 
hand.  Mr.  Eobertson  needed  a  case  of  heartwater  for  his 
studies  and  XXXVII  was  infected  to  provide  him  with 
one.  The  old  sheep  was  infected  two  months  later  for  the 
purpose  of  engorging  females  from  which  to  get  material 
for  1902  work  and  to  incidentally  affirm  that  sheep  can  be 
infected  by   ticks  made  pathogenic  through  feeding  on 


Ticks  of  the  same  lot  as  those  used  in  the  first  few  oases 
were  sent  to  Mr.  Dixon.  Later  he  reported,  "  With  the 
adult  Bonts  you  sent  me  I  infected  two  goats.  One  became 
very  ill  but  recovered ;  the  other  on  which  I  could  only 
get  one  male  to  fix  himself  gave  no  reaction.  Since  I  have 
found  the  latter  to  be  susceptible. 

E.  Infection  transmitied   by   Adults    fed   on   long 

BECOVBRED     QOAJ!     AS     NyMPHS    BUT     ON     SICK   AnIMAF.    4S 

Larv^. — ^This  experiment  was  very  similar  to  those 
recorded  under  D,  but  with  a  long  recovered  goat  (tj6  B, 
ill  in  early  part  of  December,  1900,)  substituted  for  the  cow. 

1.  Animal  No.  XXX VI,  Boer  kapater  goat.  Bectivcd  Gape  Town  stable, 
Jane  12th.  Preyioaslj  naed  for  O  expenment.  Infested  July  11th  with 
12  males  from  long  xecovered  goat  66  B  Anril  3rd,  and  sh  larrse  from 
dying  IX  goat  in  early  Felmary.  16  females  of  same  lot  aaded  July 
17th.  Feyer  appeared  Aagnst  ith  and  terminated  futally  Aus^t 
10th.  The  inftction  must  haye  come  fiom  the  larral  feeding  on  Ix  as 
Bon*pathogenic  larvfe  fed  on  66  B  at  same  lime  failed  to  transmit  fever. 

This  experiment  shows  that  while  long  recovered  (that  is 
salted)  animals  are  not  directly  a  source  of  infection  (see  N 
series)  they  may  like  cattle  carry  the  disease  into  new  areas 
by  being  bearers  of  ticks  made  pathogenic  by  having  fed  on 
infectious  animals  as  larvsB. 

P.  Infection  transmitted  to  recovebed  Animals  by 
Pathogenic  Nymphs. — In  experiments  which  will  soon  be 
described  it  was  found  that  no  infection  arises  from  long 
recovered  animals  in  normal  temperature.     It  was  then 
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CDBJeotured  that  sach  animals  mis;hc  have  lost  their 
inmoiiity,  and  to  test  the  matter  the  four  recovered  animals 
iHi  which  ticks  had  been  reared  were  sabjected  to  infea* 
tition  by  virulently  pathogenic  nymphs. 

t.  Animal  61  A,  Angora  ewe  igoit  from  Veterinu/  Surgeon  Dixon,  Samtrwt 
East,  Jannary  26th.  Had  had  seTore  lever  from  OctoSer  1 7th  to  30th. 
1900.  Infested  Maroh  I7th  with  pathogenic  nymphs  from  dying  IX.  49 
hecame  engorged.  The  temperatore  rose  to  106°  ou  the  thnrteenih  day 
and  remained  high  until  the  nmeteenth  (March  20  th- 26th) ;  then  the  ferer 
subsided.  At  nu  time  was  any  lack  of  appetite  or  symptom  of  discomfbrt 
manifested,  and  had  it  nob  been  for  the  abnormal  temperature  no  illnesB 
would  have  been  suspected. 

2.  Animal  66  B,  Angora  ewe  goat  from  Yeterinazy  Surgeon  Dixon.  Somerset 
East,  January  26th.  Had  had  severe  ferer  Deoember  12th  to  23rd,  190O. 
Infested  March  27th  with  pathogenic  nymphs  from  dying  IX.  43  beoaose 
engorged.  Fever  beoame  evident  by  the  temperature  on  Apzil  9th,  the 
thuteenth  day,  and  continiied  notil  April  16th ;  the  maximum  tempemtun 
was  106*1®  for  the  morning  and  lOO'i*'  for  ttie  evening.  As  with  61 A 
tbere  were  no  indicitions  of  illaees  in  the  general  appescanoe  and 
behaviour. 

S.  Animal  0,  old  Angora  ewe  goat  from  farm  Hammonds,  Fort  Beanfott. 
February  12th.  Was  said  to  have  had  severe  fever  som^  ^ean  ago  and 
came  direct  from  heartwater  veld.  Infested  SLnTisg  ^pril  with  several 
dozen  pathogenic  nymphs.  TJnfortnnstely  Uie  temperature  records  were 
destroyed,  but  it  was  recorded  that  reiy  little  maetion  if  any  was  giveoB^ 
no  reading  being  above  104®.  On  May  13th  25c.c.  of  vmlent  Uood  was 
injected  into  the  jugular  but  again  the  reaction  was  scarcely  perDepttble, 
no  reiding  during  the  critioal  period  being  above  108*6^  in  the  aHenoon 
and  only  one  reaching  108®  in  tue  morning. 

4^  Animal  D,  old  Angora  ewe  goat  from  tarm  Hammonds,  Fort  Beaufort^ 
February  12th.  This  goat  was  No.  1  in  the  190(1  experiments  snd  bad  had 
a  mild  attack  of  he  utwater  at  Oottesbrook  in  February  of  th  it  year.  From 
then  until  sent  to  Cape  Town  it  had  been  pastured  on  heartwater  veld, 
like  0  it  was  infested  with  numerous  pathogeoio  nymphs  daring  April 
with  the  result  of  caosinff  only  slightly  abnormsl  temperatures.  On  May 
13th  10  CO.  of  virulent  bleed  wa«  injected  intravenously,  and  again  thna 
were  slightly  higher  readings  than  were  nonnal  for  the  animal  about  the 
time  fever  was  expected;  yet  the  maximum  morning  temperatare  waa 
102*8®  and  the  maTimnm  evening  tempecatnre  108®.  NeitAer  this  goat 
nor  0  showed  illness  by  lack  of  appetite  or  appeariuioe. 

It  is  not  safe  to  draw  definite  conclnsions  from  these  few 
tats;  but  it  appears  as  if  animals  which  recover  from 
keartwater  still  remain  subject  to  infection  and  that  their 
nsfltance  when  kept  exposed  to  re-infection  strengthens 
with  time.  One  of  the  experiments  planned  for  190;i  is  to 
ioflt  tieks  dropped  by  recovered  goats  during  a  period  of 
pranounced  secondary  fever.  It  may  be  that  such  ticks 
are  pathogenic  but  give  rise  to  a  milder  attack  than  ticks 
hnuk  sick  animals. 

Experiments  Besulting  Negatively. 

The  experiments  resulting  negatively  were  conducted 
ywnh  the  Bont  Tick  {Amblffomma  hebr(eum  Kooh)^  the  Red 
Tick  {RMpteephalus  EverUi  Neumann,)  and  the  Blue  Tick 


\Rhipiesphalu8  deeoloratus  Koch).  The  last-named  tick 
has  very  close  affinities  with  Rhipicephalm  annulatus^  Say 
4(the  BoaphiluB  lovia  Biley,  of  miny  writers),  aad  in  the 
near  future  may  he  authoritatively  connected  with  that 
6pecies;  it  preseots,  however,  some  uniform  structural 
differences.  The  life  cyclep  and  habits  of  the  two  species 
are  very  similar  if  not  identical, 

L.  The  Bont  Tick  is  nouically  non-pathocjenic. — 
Perhaps  no  scientist  would  suspect  this  tick  or  any  other 
of  communicating  a  specific  and  often  fatal  disease  like 
heartwater  by  its  simple  bite ;  but  as  many  farmers  believe 
the  tick  actually  causes^  and  not  alone  transmits  the  malady, 
it  was  considered  advisable  to  infest  a  susceptible  animal 
with  presumably  non-pathogenic  Bont  ticks  as  a  test 
4)ase. 

1.  Animal  No.  VI,  Boer  ewe  goxt.     Beoeived  Deoember  26tli  Oape  Town 

fltaUe.  Heaiilr  inletted  Janntrj  3rd  and  again  Janntry  ISth  with  Bant 
lar?e  reared  from  females  taken  from  an  oz.  Reooyery  estimated  to 
number  muoh  above  6,000.  Perfectly  normal  tempera*.nre  prevailed 
tbronghoat  the  orltioal  period.  Tben  to  prove  the  animal  soeoeptible  to 
heartwater  it  waa  infeoted  by  pathogenic  nympha.  (See  first  case  in  JL 
series  abore. ) 

2.  Animal  No.  XI,  Boer  ewe  goat.    Received  at  Oape  Town  stable  January 

20th.  Infested  February  ISth  with  about  100  non-pathogenio  nymphs 
from  YI.  B^ooyery  counted  90.  No  fever  produced  and  to  raove  animal 
susceptible  it  was  later  infected  with  pathogenic  adults.  (See  D  saries,  first 
case.) 

3.  AnimslNo.  XII,  Boer  ewe  goat.    Received  Gape  Town  stable  January  20th. 

Infested  with  noo -pathogenic  nymphs  from  Vl  on  Fobroary  13th.  About 
76  recovered.  No  fever  prodnoed»  and  to  prove  animal  susceptible  to  the 
disnano  it  was  later  infected  with  a  single  pathogenic  nymph.  The  result 
was  a  fatal  attack.  (See  A  series,  case  3.) 

No  further  proof  than  is  afforded  by  these  tests  is  neces- 
sary to  prove  the  species  normally  innocuous  so  far  as 
heartwater  is  coDcemedj  but  the  following  series  is  corro- 
boretive  : 

M.  The  Progeny  of  pathogenic  Bont  Ticks  appear 
KON-iNFEonous.— All  the  cases  of  heartwater  transmitted 
by  ticks  have  originated  from  the  attack  of  ticks  that  at 
an  earlier  stage  in  their  own  lives  had  fed  on  animals  sick 
"with  or  recently  recovered  from  the  disease.  This  series 
of  tests  was  to  ascertain  if  the  infection  could  pass  from 
one  generation  to  another. 

.1.  Animal  No.  VII,  Boer  ewe  goat.  Receivf^d  Cape  Town  stable  on  January 
20th.  Infested  sa  ue  day  with  1 .000  or  more  Urvie  from  e^rgs  laid  by  two 
females  taken  from  No  3  goat  of  1900  series  on  the  first  day  of  its  fever. 
At  least  600  larvae  became  engorged  but  no  f -iver  resulted.  The  animal 
WAR  Uter  proved  susceptible  by  the  fatil  termination  of  fever  resultini^ 
.from  6  pathogenio  nymphs.    (See  A  series,  case  2.) 
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S.  Animal  No.  XXYEX,  Boer  kapater  goav.  Recdived  Cape  Town  etaUa 
June  12tb«  PreYioDslj  used  in  O  leriee.  Infected  Augast  26th  wi^ 
larrie  from  females  taken  off  YXTY  "when  dying,  Uaj  26th.  220 
reooTeied.  More  larvae  of  eame  lot  applied  September  18th.  66  leeoyeied. 
No  reacticnatall  followed.  Animal  proved  ftueceptible  in  KoTember  bj 
inoculation  of  vimlent  blood. 

3.  Animal  No.  XLII,  Boer  kapater  goat.  Previonaly  naed  in  Q  acrieii.  Infested 

September  6th  with  larvfe  from  females  taken  off  XXIX  when  dying  Kaj 
26th.  316  reoovered.  No  veaetion.  In  Nuvember  animal  proved 
sasoeptible  by  inoonlation  of  virolent  blood. 

4.  Am'mal  No.  LlII,  Angora  cross  ewe  goat.    Beoeived  at  Cape  Town  stable, 

October  29* b.  Infested  October  30th  with  laryee  reared  from  females 
taken  (ff  XXXIII  when  destroyed  at  height  of  fever  Jane  28th.  1,300 
recovered.    Mo  reaotion. 

Late  in  the  year  the  thought  occurred  to  me  that  even  if 
the  larvae  from  pathogenic  mothers  are  non-pathogenio 
it  would  not  necessarily  follow  that  the  infection  has  failed 
to  persist ;  the  larva  might  contain  the  infection  but  be 
unable  to  transmit  it.  It  was  therefore  considered  advisable 
to  test  nymphs  reared  from  larvsB  out  of  pathogenic 
mothers. 

1.  Am'mal  No.  LII,  Angcra  cross  ewe  grat.  Brceivf  d  at  Cape  Town  stable, 
October  29th.  Infested  October  30th  with  nymphs  from  Urrte  reoOTered 
from  XXTrv  about  September  2nd.  110  recovered.  No  reaction. 
Infebted  December  16th  with  nymphs  from  lurvse  recovered  fmm  LIU 
about  November  1 0th.  More  applied  at  intervals  to  December  28th.  96 
recovered.  No  reaction  whatever.  * 

Evidently  the  nymphs  either  had  no  infection  to  transmit 
or  were  incapable  of  transmitting  it  if  they  had  any.  In 
experiments  with  malignant  jaundice  of  the  dog,  ic  was 
discovered  that  the  infection  lay  over  in  the  transmitting 
tick  from  adult  stage  to  adult  stage,  the  larvae  and 
nymphs  being  incompetent  to  transmit  the  infection  they 
possessed.  Not  knowing  but  that  some  similar  retardation 
might  occur  in  the  transmission  of  heartwater  by  the 
Bont  Tick  when  the  infection  was  taken  up  by  the  adult 
stage,  it  was  decided  to  try  adults  descending  from  females 
ofi  of  fevered  animals. 

1.  Animal  LIII ,  used  in  first  section  of  this  series.  Infected  Deoembrr  12th 

with  males  frcm  LI  I  as  nym^R,  and  from  XXXIX  as  larrie,  and  tracing 
to  females  taken  o£P  dying  XjCIX.  17  atteched.  Females  applied  Decern* 
her  i7th  and  in  a  few  days  eight  attached.    No  reaction. 

2.  Animal  LVI,  angora  cross  ewe.      Beoeived  at  Cape  Town  stable,  December 

18th.  lofested  December  21st  with  16  males  of  the  same  lot  as  these 
applied  to  LIII.  All  attached,  and  in  December  27tb,  16  females  added. 
No  reaction. 

Evidently  the  tests  with  which  the  ticks  were  conducted 
were  absolutely  nqn-pathogenic.  We  may  safely  conclude 
at  least  that  it  is  unusual,  if  not  impossible,  for  the  infec- 
tion of  heartwater  to  be  transmitted  from  one  generation  of 
ticks  to  the  next.  Bedwater  in  cattle  and  malignant  jaun* 
dice  in  dogs  are  transmitted  by  the  progeny  of  ticks  from 


59 

infective  animals,  tut  ihus  far  no  one  has  discovered  how 
the  organisms  of  the  disease  gain  access  to  the  eggs.  It 
may  be  that  the  organism  enters  in  the  spermatozoa  from 
the  male  parent  and  if  such  were  the  case  the  progeny 
would  be  non-pathogenic  unless  the  male  had  fed  on 
diseased  blood  before  it  mated.  Mating  may  occur  some 
days  before  the  Bont  tick  female  is  replete  with  blood  ; 
and  therefore  the  females  from  which  the  progeny  used  in 
the  experiments  were  reared  may  and  indeed  probably 
did  only  have  sperms  received  prior  to  the  fever  period. 
Yet  even  if  the  remote  possibility  that  the  progeny  of 
females  oS  heartwater  goats  may  under  some  circumstances 
inherit  the  parents'  capacity  to  infect  is  a  fact,  it  is  unlikely 
that  many  cases  of  the  disease  are  thus  produced. 

A  few  tests  were  made  to  determine  if  the  capacity  to 
infect  persists  in  the  progeny  of  Bont  ticks  which,  patho- 
genic as  larvae,  are  fed  during  the  subsequent  nymphal 
•and  adult  stages  on  a  cow.  In  the  D  series  of  tests,  it  is 
shown  that  the  adults  possess  the  infecting  property. 

1.  Animal  JNo.  XL,  Boer  ewe  goat.   Used  in  Q  seriee  daring  Jnne.  Infested  on 

September  19th  with  large  numbers  of  Jarvse  reaivd  from  females  off  gow 
in  Maj,  fed  as  nymphs  on  cow  during  February,  and  as  larvaa  on  dying 
**  ewe"  about  Jannary  Ist,  1901.  Only  47  recovered  but  probably  large 
numbers  fed.  No  reaction.  Animal  afterwards  proved  susceptible  through 
the  inoculation  of  diseased  blood. 

2.  Animal  No.  XLII,  Boer  kapater  goat.   U«ed  in  Q  series  during  June  and  in 

the  first  section  of  this  series  in  early  September.  Infested  on  October  10th 
with  larysB  of  the  same  lot  as  these  applied  to  XL.  70  recovered.  No 
reaction.  Animal  soon  afterwards  proved  busceptible  by  the  inoculation  of 
virulent  blood. 

3.  Animal  No.  XLIV,  Boer  kapater  goat.    Used  before  in  B  series.    Infested 

Auffust  28th  with  large  numbers  of  larvae  with  same  history  as  those  used 
on  XL  and  XLII.  94  recovered.  No  reaction.  Animal  later  proved 
susceptible  by  its  contracting  fever  through  inoculation. 

Eggs  from  a  number  of  ticks  which  were  pathogenic 
from  feeding  as  laryeB  on  IX  during  its  fever  and  were  fed 
on  the  cow  as  nymphs  and  on  No.  XLY  as  adults  are 
hatching  at  the  time  of  writing ;  and  it  is  proposed  to  try 
the  larv8B  of  the  new  generation  to  secure  additional 
evidence.     Animal  XLV  succumbed  to  the  attack  of  the 

parent  ticks. 

%. 

K".  Bont  Nymphs  from  long  hecovkred  Animals  either 

TRANSMIT   ONLY  VERY  MILD  INFECTION  OR   NONE  AT  ALL. — It 

is  unfortunate  that  heartwater  cannot  be  reliably 
diagnosed.  The  only  way  of  proving  a  case  of  mild  fever 
is  by  testing  the  infective  capacity*  of  the  blood  and  this  is 
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probably  a  far  from  eatisfac^ry  way  in  many  oases,  sinoe 
only  very  mild  oases  or  none  at  ail  oould  be  ezpeoted. 
Fraotioally,  mild  cases  are  probably  of  little  importance  as, 
flo  far  as  known,  they  confer  little  if  any 
immunity  or  tolerance  towards  subsequent  infection.  The 
following  experiments  leave  it  rather  doubtful  that  any 
infection  is  transmitted  to  susceptible  animals  by  nymphs 
which  as  larvie  fed  on  animals  recovered  three  months  and 
longer.  The  history  of  the  recovered  animals  on  which 
the  ticks  were  fed  is  giv^x  under  F  series  of  experiments. 

1.  Animals  Ko    XIU,  Boer  ewe  goat.    Reoeived  Boaebank  stable  on  Feb. 

19th.  lofei^ted  Feb.  2nth  with  Bont  nymphs  from  61 A  as  larvie  about 
Feb.  iBt :  80  engorged  and  were  zecorered.  Tnfawted  Feb.  26th  with  noce 
of  same  lot  of  ticks ;  207  engorged  and  were  reooTered.  Infested  for  the 
third  time  on  March  lOth,  with  Bont  nym^s  from  C  as  larrss  on  Feb. 
17th  ;  42  engorged  and  were  reooyared.  The  critical  period  for  tite  first 
lot  of  ticks  passed  without  any  perceptible  fever,  no  temperature  reading 
for  morning  or  night  was  above  103^.  From  the  18th  day  to  the  Slst  daj 
(March  1 1th  to  28th)  from  the  second  lot,  however,  the  readings  avenge  I'6 
above  the  average  for  the  earlier  period.  With  the  exoeption  of  a  few  odd 
instant  es,  the  reSidings  were  fairly  uniform  between  the  two  dates.  The 
averaffe  for  the  morning  was  102*7^  and  for  the  evening  103*4^.  Tlie 
animal  ate  heartily  and  appeared  perfectly  well.  On  March  2$th  it  was 
removed  to  Bosedale  and  infested  with  pathogenic  adult  tioka  witib  the 
result  of  tran^mittiig fatal heartwater.   (See  D  serieis  case  2  } 

2.  Animal  Ko  XIV,  Baer  ewe  froat.    Beceived  February  19th  at  Boeebaak 

stable  Infested  on  February  20th  with  Bont  nymplis  from  61 A  as  larvse 
about  February  1st ;  88  fed  and  were  recovared.  lufested  on  March  10th 
with  Bont  nvmphf  from  D  as  larvae  on  February  19th :  208  fed  and  were 
xeoover^d.  Normal  temperatures  prevailed  up  to  Much  28th,  when 
animal  was  removed  to  Boaedsle  and  infested  with  pathogenic  adult 
ticks.  Before  the-e  ticks  had  time  to  give  rise  to  fever  the  animal  was 
taken  with  fever  and  died  on  April  2nd.t 

f  Non. — ^There  is  no  probability  whatever  that  tiie  infection  came  from  the  ticks 
Durpoeely  applied.  Instead,  I  have  no  doubt  that  this  goat  and  Ko.  XVI  were  inleoted 
It  fttrsy  ti<«B.  At  the  time .  I  had  many  thousands  of  pathogenic  ticka  on  hand  and 
t&niugh  an  aoddent  whid|i  is  worth  describing  a  large  number  of  these  escaped. 
Ten  thousand  or  more  of  the  ticks  were  in  a  large  thin  glass  beaker.  On  the  night 
'Of  March  15th  I  took  this  to  Bosedale  and  liberated  many  hundreds  on  the  oow 
kept  there  lor  the  D  series  of  ezperimenta.  In  my  haste  to  tie  up  the  "  pants  " 
within  which  Uie  ticks  were  let  iboee,  I  set  the  dish  down  rather  heavify  and  theoiy 
I  suspect,  broke  a  piece  from  the  bottom.  Darkness  was  closing  in  und  witftont 
noticing  any  break,  I  wrapped  the  glass  in  several  thicknesses  of  paper  und  hurried 
away.  On  arriving  at  home,  I  placed  the  package  in  the  wood -box  for  safety. 
<2uite  ignorant  of  the  accident,  I  visited  the  Borebank  gcats  *  arly  the  following 
morning.  It  wss  my  custom  to  change  my  dothts  before  working  with  animaU 
in  the  different  ir tables  but  that  morning,  being  in  a  great  hurry  and  having  maoh 
to  do,  I  neglected  this  precaution  and  simply  pulled  an  old  pair  of  trouseca  over 
ihofte  I  had  on.  After  taking  temperatures,  I  worked  sometime  over  gc  ats  XHIy 
XIV  fend  XVI,  removing  their  garments  and  collecting  ticks  that  had  dropped. 
During  the  day  I  was  puzzled  to  see  a  Bont  nymph  oarawling  on  Biy  ooat,  and  on 
eKaniininir  closer  half-a-dozen  were  found.  When  I  reached  home  I  found  more 
crawling  over  tie  papers  abcut  the  glass  beaker  in  the  wood- box,  and  then  the 
obipFed  bottom  was  oiicovercd.  Katurally,  knowing  that  a  single  one  of  thetieks 
•ootud  ttansmit  the  fever,  I  feared  having  accidentally  infecti  d  XIII,  XIV  and  XVI ; 
and  before  the  incubation  period  of  iever  5  rem  an  inf action  on  tbat  date  would 
lapse.  I  removed  these  three  animals  from  the  stable,  which  I  then  desiied  to  keep 
iree  of  infection,  to  a  shed  at  Bospdale.    The  ieata  proved  well-founded,  XIV  and 
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XVI  maiufeeting  the  foYtr  and  dyiBg  as  rcooided,    Ornxgrj  ^ 

acti¥e  creatnreB  and  hoodrads  had  found  the  small  tareok  in  the  glass  beaker  anlk 
had  oonttivied  to  make  their  way  out  through  the  enelodng  papers.  All  that  could 
be  looated  about  the  wood-box  were  destrojed  and  the  oreyioes  of  the  box  saturated 
with  oil.  At  the  time  I  imafldned  I  had  killed  all  that  eiosped  thexe,  but  after 
erents  indioated  otherwiae.  For  oyer  six  months  odd  spooixnens  kept  turning  up 
about  the  house  and  on  the  persons  of  members  of  the  family.  It  might  be 
thought  that  these  were  later  eeoapep,  but  I  am  quite  hure  the  j  were  not.  Not  only 
was  X  particularly  careful  about  the  tieks  after  that,  but  Uio  speoimens  found 
shewed  by  their  appearance  that  they  had  b^en  waiticg  long  for  a  host. 

3.  Animal  No.  XVI,  Boer  ewe  goat.     Beoeived  >  t  Ro^ebank  stable  February 

1 9th.  Inoculated  with  1 0  o.c.  b!ood  from  e  1 A  Fr  bruary  20th.  No  effects 
became  evident.  Infected  Karoh  10th  with  Bont  nymphs  from  D  as 
laryee  on  February  19th.  74  fed  to  replsticn.  On  March  28th  remoyed 
animal  to  Bosedale  atd  infeoted  it  willi  pathogenic  adults ;  before  these 
had  time  to  act  fever  appeared  and  caused  death  on  April  4th.  (See  foot 
note  to  case  2  ) 

4.  Animal  No.  XVII.  Boer  ewe  goat.    BecelTed  Cipe  Town  stable,  February 

19th.  Infested  February  21st  with  Bont  jirmphs  from  61 A  as  larvae 
about  February  Ist.  127  fed  and  recovered.  On  March  16th  again 
infested  from  same  lot  of  ticks  ;  612  fed  and  were  recovered  No  rise 
of  temperature  w.  s  produced.  Animal  was  in  very  poor  condition  when 
received.  The  dry  forage  sppeared  to  disagree  with  her  and  at  out 
March  13th  she  began  to  sulfer  from  dtsirhoea  ;  by  the  2 let  she  was 
too  weak  to  stand  ^nd  refused  f..od.  Her  tAmperature  became  sub- 
normal, and  on  the  morning  of  26th  she  was  foundl  dead.  The  poMt'tnorttm 
revealed  no  indication  of  heartwater  but  was  oonfirmatory  of  death  bein^ 
due  to  dietetic  troubles.  Several  ( ther  goats,  including  three  not  used 
at  all  in  the  experiments,  succumbed  to  similar  troubles  ;  in  none  of  the 
oases  was  there  the  least  suspicion  of  heartwater. 

6.  Animal  No.  XXII,  Boer  ewe  goat.    Beoeived  Gape  Town  stable  Februaij 

19th.  Removed  to  Bosebank,  March  7th.  Infested  March  10th  with 
Bont  nymphs  from  0  as  larvae  on  February  1 7th.  This  was  a  poor  animal 
which  when  received  was  suffering  from  a  caked  udder  and  wnich  devel- 
oped diarrboei  almost  at  once.  By  gruel  and  brandy  it  was  kept  aliye 
until  it  bicame  evident  that  no  heartwater  was  transmitted.  Death  from 
dietetic  troubles  tcok  p'ace  March  28th. 
fi.  Animal  Nn.  XXXII,  Boer  ewe  goat.  Received  Rosebank  sUble  April 
12th.  Infested  April  13th  with  Bont  njrmphs  from  0  8S  larvie  Feoruary 
17th.  178  fed  and  were  recovered.  Animal  aborted  April  24th,  and  for 
three  days  the  temperature  was  slightly  above  normal.  After  this 
accident  the  healUi  was  good  and  temperature  normal  up  ioMaySUi 
when  pathogenic  adtilts  were  applied.  Fatal  fever  was  thus  produced. 
(:(ee  D  A^^ries.  case  P.) 

7.  Animal  No.  XXXIII,  Boer  ewe  goat.    Received  at  Rose>)Hnk  stable  on 

April  I2th.  Infested  April  13th  with  Bont  nymphs  from  D  as  larv»  on 
j^brufiry  19th.  89  fed  and  were  recovered.  Almost  uniform  tempera- 
tures for  both  momisg  and  evening  prevailed  throughout  the  critical 
period.  Transferred  to  Rosedale  J  une  I  st  and  on  June  12th  it)f»  sted  with 
pathogenic  nvmphd  ;  fatal  fever  followed     (See  A  aeries,  case  A.) 

8.  Animal  No    XSXIV,  Boer  ewe  goat.    Received  at  Bodebank  stable  April 

12th  Infested  April  I3th  with  Bont  nymphs  from  D  as  larvae  on 
February  19th.  86  fed  and  were  recovered.  Fever  appeared  April  27th 
and  terminated  fatally  April  2Sith.  (This  is  presumed  to  have  been  a 
chance  infection  irom  a  btray  pathogenio  tiok.) 

9.  Animal  No.  XXXV,  Boer  ewegoat.    Received  at  Rosebank  eUUe  April 

12ch.  Aborted  April  16th.  Was  in  such  poor  condition  that  was  not 
purposely  infested,  but  was  placed  next  to  XXXII,  these  animals  being 
well  r  emoTcd  from  all  others.  Watched  for  ticks  and  1 2  locac  d  in  hoofs ; 
thes*»  wifre  undoubtedly  strays  from  the  oompanion  gear  which  had  Bont 
nymphs  ss  larvo)  from  C  on  February  ITth.  No  indication  of  fever 
thruugh  criucal  period.  Bemoved  to  Rosedale  April  20th.  Infested  April 
28tt»  with  pnthogenio  nymphs,  and  from  these  fatal  heartwater  contracted. 
(See  A  series,  case  7.) 
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Prom  these  tests  it  is  perfectly  safe  to  conclude  that 
recovered  goats  soon  lose  the  capacity  to  seriously  infect  other 
animals.  Nor  does  any  tolerance  to  the  disease  appear  to 
be  transmitted  by  ticks  from  recovered  animals  as 
the  animals  succumb  when  later  •  infested  with 
pathogenic  ticks.  When  the  first  goats,  XIII, 
XIV  and  XVII,  were  infested,  it  was  quite  expected 
that  fever  would  result  notwithstanding  that  Veteri- 
nnry  Surgeon  Dixon  had  found  that  the  blood  of 
recovered  animals  was  innocuous ;  and  to  show  the  diffe- 
rence, if  any,  between  the  effects  of  ticks  and  blood  from 
the  recovered  animal,  three  other  gosts  were  inoculated 
iritravenonrfy  on  the  day,  February  20th,  that  the  ticks 
were  applied.  Animal  XV  received  5  c.c,  animal  XVI 
received  10  c.c,  and  animal  XVIII,  15  c.c,  drawn  from 
animal  61  A,  the  goat  on  which  the  ticks  had  been  reared. 
No  fever  at  all  was  produced,  and  XVI  and  XVIII  at 
least  were  afterwards  proved  susceptible,  both  dying  from 
heartwater.  For  a  short  time  after  the  cessation  of  the 
fever,  l3ont  ticks,  and  likewise  blood,  are  pathogenic.  (See 
C  series  of  experiments.) 

0,  B6.NT  Ticks  dropped  during  most  of  the  Incubation 
Period  are  harmless. — This  experiment  was  to  determine 
what  menace  animals  coming  down  with  heartwater  are  to  a 
flock.  Non-pathogenic  Bont  larvae  were  applied  to  animal 
XVIII  at  the  same  time  infective  nymphs  were  applied, 
and  the  larvee  dropped  on  different  days  during  the  incuba- 
tion period  were  kept  apart. 

1.  Animal  No.  XXKVI,  Boer  kapater  guat.     Received  Cape  Town  stable  June 

12th.  Infested  June  17th  with  Bont  nymphs  dropped  hv  XV ill,  aslarvse 
on  April  2nd,  ei^ht  days  before  its  riae  of  temperature.  63  fed  and 
recovered.  Ko  indication  of  fever  resulted,  and  on  July  lltb,  goat 
infested  with  pathogenic  adults  and  thus  proved  susceptible ;  see   E  series. 

2.  Animal  Ko  XXX VI II,  Boer  kapater  ftoat     Received  Cape  Town  stable 

June  12th.    Infested  June  15th  with  Bont  nymphs  dropped  by  XVm,  as 
larvee  on  April  8tb,  two  days  before  its  rise  of  temperature.    Ten  fed  and 
I  recovered.    Ko  fever  resulted,  and  on  Aug    7th,  poat  inoculated  with 

I  virulent  blood  from  XXXVI,  and  thus  prov«^  susceptible. 

I  '3.  Animal  Ko.  XXXIX,  Boer  kapater  gt>at.    Received  Gape  Town  stable  June 

I  12th.  Inferted  June  15th  with  Bont  njmphs  dropped  by  XVIII,  as  larvse 
betweenmoroiog  of  April  9th  and  morning  of  1 0th  when  the  rise  of  temperature 

I  was  beginniag.  (It  is  difficult  to  place  exact  time  the  fever  began  iu  XVIII 

1  as  her  temperature  was  erratic  ordinarily,  but  the  reading  for  April  9rh 

I  p  m.  was  104-6<',  for  following  momingie3-7°,  and  for  the  evenini;  1061^ 

I  She  died  during  the  night  of  the  1 1th.)    Ten  fed  and  were  recovered.    Ko 

I  -rise  of  temperature  taking  place  more  ticks  of  the  same  lot  were  applied 
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Jo^T  8th  and  of  tlieae  f  jurtean  were  reooTdted  alter  f<^edizig.  Still  no 
indioation  of  illness  appeared  and  after  being  need  for  other  experimenta, 
the  animal  was  inoculated  Noyember  4th  with  fimlent  bl jod  and  thoa 
dflrtcoyed. 
4.  Animal  No.  XXXVI C,  Boer  ewe  go  it.  Becolyed  at  Cap)  Town  stable  on 
Jnne  12th.  Infested  on  Jane  17th  with.  Bont  nymphs  dropped  by 
reooTered  goat  66B  on  April  lOth  jost  as  it4  temperature  was  rising 
from  the  application  of  pathogenic  ticks.  Six  reooTcred.  No  iernt 
resulted  anl  later  shown  susceptible  in  D  series  by  the  application  of 
pathogenic  adults. 

These  experiments  show  that  ticks  dropped  practically 
up  to  the  bec^inning  of  the  fever  are  harmless.  But  ticks 
that  have  dropped  during  the  first  day  of  fever  have  been 
found  pathogenic  and  ic  is  probable  that  most  animals  are 
ill  for  a  day  or  more  in  a  flock  before  their  condition  is 
discovered.  At  my  suggestion  the  Veterinary  Department 
tested  blood  drawn  during  the  period  of  incubation.  Mr. 
Spreull  did  the  work  and  found  that  5  c.c.  of  blood  drawn 
full  twenty-four  hours  before  the  thermometer  showed 
fever  conveyed  a  fatal  case  when  injected  intravenously. 
Ten  CO.  of  blood  drawn  the  previous  dav  and  injected 
intravenously  into  another  animal  proved  innocuous. 

P.  Bont  Tick  Males  transferred  from  a  sick  to 
A  susceptible  Animal  seem  innocuous. — The  following 
experiment  appears  to  indicate  that  the  Bont  Tick  plays 
more  than  the  part  of  a  mere  mechanical  transmitter  of  the 
infection  of  heartwater. 

1.  Animal  No.  XXXIX,  Boer  kapater  goat.  FkeTiouBly  uied  in  teries  O  in 
June,  and  8«viM  H  in  August  and  September.  Stood  next  to  No.  XLV 
during  the  latter'n  ferer.  On  October  9fch,  after  XLV  bad  been  in  high 
fever  for  twentv-four  hours  the  tioks  which  were  ataahed  to  it  w«e 
pulled  off  and  liberated  in  a  stocking  on  one  of  XXXIX's  f  .et.    The 


meoimens  were  all  males  and  were  fut  of  the  lot  whioh  had  infected 
aLV.  Manj  were  injured  in  detaching  them  but  eight  succeeded  in 
taking  hold  and  of  tnese  five  were  still  on  up  to  the  twelfth  day.    No 


fever  resulted.    Animal  proved  susceptible,  in  November,  through  inooU' 
laUon  with  Uood. 

Thus  five  or  more  adult  ticks  taken  direct  from  a  fevered 
animal  failed  to  transmit  any  infection,  a  remarkable 
failure  if  direct  transmission  by  means  of  ticks  is  normal. 
A  single  nymph  which  as  a  larva  fed  on  a  sick  animal,  it 
should  be  recalled,  transmitted  fatal  infection ;  see  A  series, 
case  3. 

Q.  Bed  Ticks  akb  Non-pathogenic. — All  the  experi- 
ments with  the  Bed  Tick  have  been  the  testing  of  adults 
fed  as  nymphs  on  sick  animals.  The  Bed  Tick  does  not 
drop  as  a  larva  and  hence  to  get  engorged  nymphs  from 
sick  animals,  hungry  larvae  must  be  applied.     The  larvae 
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feed  freely  only  in  the  ears  and  need  to  be  liberated  in' 
those  appendages  at  least  fourteen  days  before  fever  is 
expected.  A  test  with  a  single  goat  made  in  1899 
indicated  that  the  species  does  not  transmit  the  disease. 
Another  test,  with  four  animals  in  1900,  left  the  issue 
doubtful  for,  although  no  definite  fever  was  produced, 
abnormal  temperatures  prevailed  after  the  application  of 
the  ticks.  The  1901  experiments  with  the  species  remove 
the  doubt  and  tend  to  show  quite  clearly  that  the  Bed  Tick 
is  not  a  factor  in  heartwater. 

1.— AnJaul  Ko.  XL,  Boer  ewe  goat.  BeoaiTed  Bofeliaiik  staUe  Jnne  12th. 
Infested  June  l6Ui  with  Bed  adults  from  XXXV  when  dying  May  14th. 
22  attached  and  remained  uctil  the  10  females  of  the  number  beosme 
engorged.  No  tnspicion  of  fever  produced.  Bemoved  to  Bosedale  in 
August  and  later  proved  susceptible  through  inooulatiou  of  virulent  blood. 

2.  Animal  Ko.  XLI,  Boer  ewe  goat.    Beceived  Bosebsnk  stable  June  12th. 

Infested  June  16th  with  Bed  adults  from  XXXV  when  dying  May  14th. 
64  attacbel  and  remained  ;  30  females  engorged.  Ko  suspicion  of  ferer 
produced.  Bemored  to  Bosedale  in  August  and  later  proTcd  susceptible 
through  ino<  ulation  with  Tirulefit  blcod. 

3.  Animal  Ko.  XLII,  Boer  karater  goat.    Bcceived  Boi?ebank  stable  June 

12th.  Infested  June  16th  along  withXLI.  Only  four  ticks,  all  males, 
attached.  Ko  suspicion  of  feyer  produced.  Bemoved  to  Boeedale  in 
August  at  d  later  proved  susceptible  to  heartwater  through  inoculation  of 
▼irment  blood. 

4.  Animal  Ko.  XLin,  Beer  kapater  goat.    Beceixed  Bosebank  station  June 

12)  h.  Infested  June  16th  aionir  with  XL.  1 6  attached.  Ko  snspioiOQ  of 
heartwater  produced.  Bemoved  to  Bosedale  in  Auguvt  and  theie  proved 
guaceptible  wben  inoculated  with  virulent  blood. 

The  progeny  of  the  Eed  Tick  when  fed  ou  heartwater 
animals  might  be  tested  but  it  is  highly  improbable  that 
heartwater  is  transmitted  in  such  a  way  by  this  tick  when 
it  is  not  by  the  Bont  species. 

E.  Blue  Ticks  abe  Nok  pathogenic. — ^The  Blue  Tick 
goes  on  its  host  as  a  larva  to  stay  there  until  as  a  male  it 
is  exhausted  and  ready  to  die,  or  as  a  female  is  replete 
with  blood.  Consequently  if  the  species  is  a  factor  in 
heartwater  transmission,  the  infection  must  pass  through 
the  egg  stage.  The  females  take  three  weeks  or  more  to 
arrive  at  their  full  growth  and  to  get  specimens  fed  on 
heartwater  blood  proved  some  trouble.  Several  times 
heavily  iofested  animals  were  given  the  disease  only  to 
die  before  the  ticks  were  ready  to  come  ojff  or  so  quickly 
when  once  the  fever  appeared  that  one  could  not  be  sure 
the  creatures  had  imbibed  infective  blood ;  but  finally  a 
number  were  secured  from  a  dead  goat  that  had  been  in 
fever  four  day^. 
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1.  AsimAl  No.  XXVII,  Boer  «we  goat    Reoeived  Gftoe  Town  sUUe  Mazdli 

1 3th.  Inf eeted  Hazoh  27th  with  seyeral  thousand  Bine  Tick  lanrss  reared 
from  femalefi  taken  from  X  when  dying  Febmary  12th.  Animal  was  in 
wofollj  poor  oondition  and  waa  tvonbled  with  diaxriiaBa.  It  did  not  rdiih 
the  dry  forage  and  waa  kept  aliTO  on  ffrass.  After  lingering  on  throof^ 
all  the  oriti^  period  for  heartwater  it  Bnoonmbed  to  dietetic  txonblea  on 
April  20th.  Many  hundreds  of  engorged  females  fell  from  it  on  the  last 
two  days.       

2.  Animal  No.  XiVlu,  Boer  ewe  goat.  Beoeived  Gape  Tcfwn  stable  Maxeh 

18th.  Infested  March  27ih  with  several  thoosand  Bloe  Tiok  larre 
reared  from  females  taken  off  X  when  dying  Febroary  12th.  like  its 
mate,  XXVII,  this  animal  ate  little  and  was  daily  expected  to  snocnmb 
bom  dietetio  troubles.  It  aimeared  to  snfler  also  from  the  heat  of  the 
stable  and  the  presenoe  of  the  tioks.  These  dropped  in  hundreds  after  the 
24th  day.  About  March  18th  it  beffan  to  purge,  but  f ortonatelT  it  held 
out  until  the  24th,  quite  long  enoagn  to  show  that  heartwater  had  not 
been  transmitted  by  the  tioks. 

3.  Animal  No.XLTV,  Boer  kapater  goat.     Beeeived  Boaedale  stable  June 

1 0th.  Infested  Auguat  28th  with  Blue  Tick  larvae  reared  from  a  female 
taken  off  a  dead  heartwater  goat.  May  13th.  Very  lev  appeared  to 
attach,  and  only  ten  females  became  engorged.  No  fevev  appeared  and 
the  animal  afterwards  proved  susceptible. 

These  tests .  leave  little  doubt  that  the  Blue  Tick  is 
harmless  as  regards  heartwater  ;  but  because  two  of  the 
animals  succumbed  so  soon  after  the  critical  period  and  the 
third  had  so  few  ticks,  the  tests  ar^  not  entirely  con- 
clusive and  will  be  repeated  during  1902. 

8.  The  Tampan  dobs  not  transmit  Infection. — The 
Tampan  {Onithodoros  savignyi^  Audouin)  is  more  nearly 
related  to  the  common  Fowl  Tick,  with  which  it  is  some- 
times confused  under  the  same  name,  than  with  any  of  the 
common  species  of  ticks  found  on  stock.  Although  best 
known  by  its  attacks  on  travellers,  the  Tampan  bites  sheep 
and  goats  freely.  It  is  a  tick  that  is  widely  distributed  in 
Africa  but  I  have  not  heard  of  it  in  heartwater  sections. 
Its  habit  is  to  engorge  itself  at  once  when  it  is  applied 
to  a  host  and  generally  it  is  on  and  off  again  within  an 
hour.  After  a  feed  it  rests  for  many  weeks  or  months  and, 
generally  at  least,  sloughs  its  skin  if  immature,  or  lays  eggs 
if  a  female,  before  again  seeking  an  animal. 

1.  Animal  XXXIX  when  in  the  height  of  its  fcTer,  Not.  14th,  was  infested 
with  Tampans  in  all  stages  of  development ;  within  half  an  hour  all  had 
become  pimed  out  with  imbibed  blood.  The  specimens  came  from  German 
South  West  Africa,  in  February,  1900,  and  himce  were  Tery  hungry  when 
applied.  Although  it  was  summer  they  did  not  seem  inclined  for  food 
again  for  more  than  two  months.  Bight  representiDg  both  sexes  and 
nymphs  of  different  moults  were  appUed  January29th  to  LII,  an  Angora 
cross  bred  goat  previously  used  in  scries  M  toets.  All  fed  and  the  critical 
time  has  passed  without  there  having  been  any  indication  of  feyer. 

It  is  probable  that  all  blood  sucking  parasites  other  than 
the  Bont  and  perhaps  its  close  allies  are  as  harmless  as  the 
Tampan  as  far  as  heartwater  is  concerned.    Dogs  have  been 
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kept  in  the  goat  sheds  daring  the  year,  and  fleas  from  them 
have  freely  gone  on  to  the  goats  and  doubtless  have  migrated 
from  sick  goats  to  healthy  ones.  On  many  occasions 
numerous  flea  egi<s  have  been  found  in  the  catch  cloths  of 
the  animals  and  flea  progeny  hare  often  been  uninten- 
tionally carried  through  their  transformations  in  the  dishes 
in  which  ticks  were  set  aside  to  moult.  Lice  of  two 
species  have  been  common  and  have  so  swarmed  at  times 
that  great  numbers  from  sick  animals  must  have  wandered 
on  to  healthy  goats. 

Summary  of  Eesults. — The  JJont  Tick  only,  so  far  as  has 
yet  been  ascertained^  is  concerned  in  the  natural  trans- 
mission of  heartwater.  The  Bont  Tick,  however,  is 
normally  as  non-infective  as  other  ticks  and  it  is  only 
when  it  has  fed  on  a  diseased  or  convalescent  animal  that 
the  capacity  to  infect  is  acquired.  It  appears  that  the 
infection  does  not  pass  through  the  egg  stage  of  the  tick  ; 
but  it  is  certain  that  infection  acquired  by  larvsB  may 
persist  and  be  communicated  by  adults  even  when  a  non- 
susceptible  host,  as  an  ox  or  a  salted  sheep  or  goat, 
nourishes  the  intermediate  nymphs.  A  single  tick  can  give 
rise  to  the  disease  in  its  most  fatal  form. 

Life    Cycib    and    Habits    of   the    Bont    Tick. — To 

^vantageously  apply  the  teachings  of  the  experiments,  a 

knowledge  of  the  life  cycle  and  habits  of  the  Bont  Tick  is 

essential.     This  tick,  in  common  with  all  the  other  sorts 

ordinarily  found  on  stock  in  this  Colony,  has  four  distinct 

life  stages.     First  it  exists  as  an  egg ;  the  egg  hatches  and 

there  appears  the  larva  or  seqd  tick ;  the  larva  gains  an 

animal,  feeds  and  drops  to  the  ground ;  after  a  period  of 

rest  the  larval  skin  is  sloughed  and   there  appears  the 

nymph  ;  the  nymph  locates  on  a  host,  feeds  and  drops  off 

as  did  the  replete  larva ;  again  there  is  a  quiescent  interval 

followed  by  a  second  casting  of  the  skin,  and  the  adult 

appears.     The  adult  male    lives  to  fertilize  females ;  the 

female  finds  a  host  where  a  male  is  present,  engorges 

herself,  and  then  falls  to  the  ground  wherein  or  whereon 

to    lay   her   numerous    eggs,    of  which    there    may    be 

fifteen    thousand    or    more.       The     larva     is    a     mere 

animate    speck    at    first    but    swells    out  into  a  plump 

blue-black  miniature  of  an  engorged  female.     The  increase 

in    length    is    from    about    one  -  fortieth    of     an     inch 
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to  one-twelfth.  The  larva  has  only  six  legs  and  is  thus 
easily  distiDguishable  from  the  nymph.  The  nymph  as  it 
finds  a  host  is  a  flat,  brown  creature  about  a  twelfth 
of  an  inch  long  and  by  its  colour,  size,  flatness  and  great 
activity  forcibly  reminds  one  of  a  third  grown  bed-bug. 
It  increases  to  about  one-fifth  of  an  inch  in  length  by  its 
ieeding  but  its  growth  is  better  told  by  its  increase  in 
weight  which  is  full  thirty- five  times ;  the  colour  changes  to 
bluish-grey.  When  fully  engorged  it  superficially  resembles 
the  common  Blue  Tick,  but  it  is  shorter  and  proportionately 
broader,  and  darker  in  colour.  No  method  of  distinguishing 
the  sexes  duringthe  larval  andnymphalstages  is  known.  The 
absence  of  a  genital  orifice  serves  for  the  easy  separation  of 
nymphs  from  adults  in  all  ticks.  The  adult  Bouts  are  too 
well  known  to  require  description  for  those  who  dwell  in 
heartwater  districts ;  it  may  be  mentioned,  however,  that 
engorged  female  specimens  which  measure  fully  an  inch  in 
length  and  three-quarters  of  an  inch  in  width  and  weigh 
one- tenth  of  an  ounce  are  quite  common.  Probably  no 
other  species  of  tick  clings  more  tenaciously  to  its  host. 
Often  a  piece  of  flesh  tears  away  when  a  specimen  is  forcibly 
removed  and  quite  as  often  as  otherwise  the  rostrum  is 
injured.  Recently  a  partly  engorged  female  with  a  thin 
band  of  muscle  two  and  an  eighth  inches  long  was  received 
from  an  East  London  farmer  who  reported  that  the  speci- 
men had  been  pulled  from  a  festered  sore  on  one  of  his 
cows. 

The  life  stages  of  the  Bont  Tick  are  of  variable  duration, 
largely  dependent  upon  the  degree  of  heat  and  hence  the 
season  of  the  year.  Development  is  rapid  through  the 
summer  and  very  slow  (luring  the  winter  and 
therefore  both  the  tick  and  heartwater  are  most 
common  in  the  warm  season.  The  period  from  the  time 
the  female  drops  to  the  time  she  commences  to  lay  has 
varied  in  specimens  observed  from  twelve  days  in  summer 
to  twelve  weeks  in  winter ;  and  the  complete  period  from 
the  dropping  of  the  female  to  the  hatching  of  the  eggs, 
from  eleven  weeks  in  summer  to  thirty-six  weeks  through 
the  winter.  The  time  from  the  dropping  of  the  larva  to 
the  appearance  of  the  nymph  has  varied  ti'om  twenty-three 
days  to  twelve  weeks ;  and   from   the    dropping  of  the 
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nymph  to  the  appearance  of  the  adult,  twenty-seven  days 
to  fourteen  weeks.  These  records  are  for  rearings  over 
moist  sand  in  an  unusually  warm  Cape  Town  office.  In 
an  incubator  heated  to  87^-92^  F.,  larv»  have  moulted  in 
fifteen  days  and  nymphs  in  twenty ;  a  higher  temperature 
than  95^  seemed  rather  to  retard  than  to  hasten  develop- 
ment. 

The  period  spent  on  the  host  appears  to  be  practically 
the  same  summer  and  winter  but  differs  with  different 
animals  and  on  different  parts  of  the  same  animal ;  it 
generally  takes  less  time,  for  instance,  for  specimens  to 
become  engorged  on  an  ox  than  on  a  sheep  or  a  goat,  less 
time  on  some  goats  than  on  others,  and  less  time  on  the 
udder  or  belly  of  a  goat  than  on  its  legs  and  feet.  In 
general  the  feeding  period  of  the  larva  and  nymph  varies 
&om  four  and  a  fourth  days  to  eight  days ;  occasionally  on 
the  legs  and  feet  of  a  goat  it  is  lengthened  upwards  to 
twenty-five  days.  The  period  spent  by  the  female  appears 
to  depend  very  much  upon  the  virility  of  the  male  with 
which  she  mates ;  if  he  is  a  worn  and  feeble  specimen  she 
may  stay  several  weeks  but  ordinarily  she  stays  about 
eight  days  on  an  ox  and  nine  to  ten  on  a  goat.  The  male 
remains  on  indefinitely.  Large  numbers  have  been  observed 
to  remain  upwards  of  fifteen  weeks  ;  a  single  one  which 
attached  to  a  cow  on  October  2nd,  1899,  was  still  on  in  the 
same  position  on  September  22nd,  1900,  when  the  cow 
was  sold  and  sent  away.     It  had  no  mates. 

The  period  through  which  the  Bont  Tick  may  survive 
whilst  awaiting  *a  host  seems  longer  in  winter  than  in 
summer.  In  the  cool  months  larvce  have  been  kept  seven 
months  without  food,  nymphs  six  months  and  adults  six 
and  one-half  months  ;  only  a  few  of  large  numbers,  how- 
ever, have  remained  alive  for  so  long.  In  series  B  of  the 
experiments  is  mentioned  a  case  of  fever  produced  by 
ticks  that  moulted  in  July  and  were  applied  in  January 
of  the  following  year.  The  larvse  mount  grass  or  bashes 
and  await  the  passing  of  animals.  Nymphs  and  adults 
hide  in  the  ground,  sometimes  out  of  sight  in  loose  dirt 
or  in  holes ;  the  presence  of  animals  near  by  attracts  their 
attention  in  some  undetermined  manner  and  causes  them 
to  run  actively  about  in  search  of  the  desired  prey. 
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At  least  one  year  is  probably  required  for  a  complete 
life  cyole  even  when  little  time  is  lost  in  finding  a  host, 
and  it  is  quite  likely  that  two  years  is  often  occupied, 
whilst  even  so  lengthy  a  cycle  as  two  years  and  a  half 
is  not  impossible.  The  warmer  the  locality  and  the  more 
abundant  the  stock,  the  shorter  becomes  the  period. 

Some  kinds  of  ticks  (as  the  common  Dog  Tick,  Hcema- 
physalis  Uaehi)  desert  their  host  on  its  death  but  it  seems 
unusual  for  the  Bont  Tick  to  exercise  this  means  of  possibly 
saving  its  life  ;  it  generally  remains  on  the  skin  and 
there  perishes.  An  odd  male  occasionally  wanders  ofi  and, 
naturally,  allsueh  individuals  which  as  larvae,  nymphs 
or  adults  have  practically  finished  feeding  or  only  jutst  begun 
also  loosen  their  hold  and  crawl  away. 

Deductions  from  the  Knowledge  gained. — As  the 
transmission  of  heartwater  apparently  depends  upon  a 
tick,  it  appears  quite  certain  that  its  prevalence  depends 
upon  the  abundance  of  the  species  of  ticks  that  can  com- 
municate it.  That  the  Blue  Tick,  the  Bed  Tick,  and  the 
Tampan  all  seem  wholly  incapable  of  carrying  the  infection 
is  strongly  indicative  that  kinds  of  parasites  other  than 
ticks  are  not  implicated  and  that  if  any  species  other  than 
the  Bont  Tick  is  concerned  it  is  a  close  ally.  The  closest 
relative  to  the  Bont  in  the  Colony  is  the  Schildpad  Tick 
{Amblyomma  devium  £!och),  a  species  found  on  snakes  and 
tortoises.  Kymphs  have  been  found  on  goats  but  only  a 
few.  The  next  nearest  relative  is  the  Bont  Leg  or  Bonte- 
pooten  Tick  {HyaUmima  (sgypUum^  Audouin).  This  is  a 
widespread  species  that  occurs  in  great  numbers  in  the 
Willowmore,  Aberdeen  and  other  Midland  districts.  Four- 
teen attempts  to  rear  its  larvae  on  goats  were  made  during 
the  past  year  without  a  single  success,  and  attempts  to  infest 
a  cow,  a  cat,  a  guinea  pig,  a  dog,  a  fowl,  a  tortoise  and 
my  own  person  were  also  failures.  Until  we  learn  how 
to  rear  the  species,  we  cannot  determine  its  behaviour 
towards  heartwater.  The  normal  larval  host  may  not  be 
any  kind  of  stock. 

But  whether  or  not  other  kinds  of  ticks  can  transmit 
the  disease,  the  fact  remains  that  the  one  kind, 
the  Bont,  is  the  principal  agent.  To  suppress  this  tick  on 
a  farm  is,  I  believe,  to  check  the  disease ;  and  to  prevent 
its  introduction  to  a  farm  is  to  keep  the  disease  away* 
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Farmers  in  heartwater  areas  should  bestir  themselves  to 
learn  what  measures  are  of  most  value  in  destroying  the 
tick ;  and  farmers  just  outside  of  the  area  should  learn 
to  Imow  the  tick  and  see  to  it  that  it  does  not  get 
established  on  their  veld.  Horses  and  cattle  that  have 
returned  from  Bont  Tick  areas  should  be  examined  and 
every  Bont  pulled  off.  Stock  purchased  at  fairs  should 
also  be  ^ell  examined.  It  is  difficult  to  find  larvae  and 
nymphs  but  the  adults  are  conspicuous.  It  is  dangerous 
to  aUow  males  to  remain  for  males  attract  females,  and 
whereas  clean  horses  or  cattle  away  four  or  five  days  on 
Bont  Tick  veld  would  probably  returo  without  a  siDgle 
female,  they  would  bring  numerous  specimens  were  a  few 
males  present  on  them  at  the  start.  The  abundance  of 
the  tick  on  a  neighbouring  farm  should  not  discourage  a 
farmer  from  doing  bis  utmost  to  Isieep  his  stock  clean  ;  it 
sometimes  happens  that  a  wire  fence  separates  a  practi- 
cally clean  farm  from  a  badly  infested  one. 

Goats  and  sheep  serve  as  efficient  hosts  for  the  Bont 
Tick  but  my  impression  is  that  the  multiplication  of  the 
pest  is  almost  wholly  due  to  cattle.  It  is  hard  to  get  a 
stand  of  nymphs  or  larvae  on  sheep  and  nearly  all  that  do 
bite  attach  to  the  legs  and  feet.  Goata  are  far  more 
freely  infested  by  the  early  stages.  The  adults  mainly 
attach  to  the  legs  and  feet  of  both  sheep  and  goats 
although  the  bare  places  back  of  the  shoulders  and  between 
the  thighs  are  also  favourite  places.  The  adults  bite 
deeply  and  irritate  small  stock  exceedingly  ;  in  conse- 
quence the  animals  bite  and  scratch  the  affected  parts, 
thus  preventing  many  of  the  females  from  maturing.  It 
was  only  by  keeping  the  infested  legs  in  stockings  that 
engorged  females  were  secured  in  the  experiments ;  almost 
all  adults  that  were  not  protected  were  soon  rubbed  or 
bitten  off.  Cattle  seem  much  less  sensitive  to  the  ticks 
and  are,  besides,  less  able  to  free  themselves  of  them.  The 
farmer  should  remember  these  facts  and  avoid,  as  much  as 
possible,  from  running  small  stock  on  veld  where  Bont 
Tick  infested  cattle  are  or  have  been. 

The  prompt  removal  and  isolation  of  heartwater  animals 

will  serve  to  minimize  the  number  of  cases.     To  get  the 

best    results    the    flocks  and  herds   should  be  watched 

\  and  the  animals  that  look  the  least  ill  should  be 


71 

removed  from  the  others  at  once  and  kept  where  ticks  that 
drop  from  them  will  have  little  or  no  chance  of  subseqnently 
getting  on  animals  susceptible  to  the  disease.  One  or  more 
small  quarantine  paddocks  might  with  advantage  be  arranged 
near  the  homestead.  Animals  tbat  recover  should  not  be 
allowed  to  mingle  with  susceptible  ones  or  even  to  cross 
the  veld  used  by  the  latter  until  they  have  been  well  at 
least  a  month. 

Some  farmers  bring  sick  animals  into  sheds  where  they 
keep  rams.  There  is  danger  to  the  rams  in  this  practice 
for  larvae  or  nymphs  might  drop  ofE  in  the  sheds  and  after 
moulting  wander  to  the  ram  pens.  As  a  matter  of  fact 
the  danger  is  little  because  there  are  usually  large  numbers 
of  fowls  about  tbe  sheds  and  yards  on  the  look-out  for 
dainty  morsels  like  engorged  ticks.  If  quarantine  pad- 
docks for  sick  animals  are  used,  fowls  should  be  encouraged 
to  run  there ;  in  fact  fowls  and  tick-eating  birds  should  be 
encouraged  to  frequent  the  kraals  and  other  places  where 
the  animals  rest. 

The  experiments  show  that  there  is  danger  of  bringing 
the  disease  into  new  veld  with  stock  of  all  kinds  from 
heartwater  areas.  This  danger  lessens  with  the  increase 
in  time  between  leaving  the  heartwater  area  and  depasturing 
the  animals  on  the  new  veld  and  is  very  slight  after  a 
week,  the  ticks  capable  of  carrying  the  infection  having 
by  that  time  nearly  all  dropped  off.  Engorged  ticks  in  aU 
stages  of  growth  are  easily  injured  and  most  of  those  that 
drop  from  a  herd  or  a  flock  wheu  passing  aloug  a  road  are 
undoubtedly  destroyed  by  being  trampled  upon.  At  resting 
places,  the  ticks  are  much  more  likely  to  escape. 

In  the  light  of  the  experiments,  it  is  quite  reasonable  to 
suppose  that  heartwater  infection  can  be  eliminated  from 
any  tract  of  veld  by  simply  excluding  all  susceptible 
animals  for  a  period.  To  simply  eliminate  the  disease 
would  not  be  a  very  great  advantage  for  as  long  as  the 
Bont  Tick  remained  in  numbers  the  disease  might  at  any 
time  be  re-introduced  by  a  single  sick  or  convalescent 
animal  or  by  one  or  more  pathogenic  specimens  of  the  tick 
brought  perhaps  by  an  ox  or  a  horse,  and  when  introduced 
would  spread  with  awful  rapidity.  But  it  is  conceivable 
that  by  excluding  all  animals  for  a  period,  both  the  tick 
and   the   disease  might   be  eliminated;   and   that,  then, 
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ordinary  care  would  suffice  to  prevent  either  the  tick  or 
the  disease  from  becoming  again  established*  In  the  United 
States  the  redwater  area  is  being  slowly  but  surely  dimi- 
nished in  extent  by  the  eradication  of  the  tick  that 
transmits  the  disease.  The  Chief  of  the  Bureau  of  Animal 
Industry  in  the  1899  report  of  the  Bureau  says  on  this 
subject : — 

<*  Another  line  in  which  progress  has  been  nude  is  in  lenwining  the  area  of  the 
infected  district.  WhSe  conntiea  have  been  placed  abore  tiie  cattle 
quarantine  Une,  because  tbe  ticks  have  been  destrojed  in  those  oonntaea 
and  the  danger  of  contagion  remoyed.  In  manj  other  oomitieB  the 
citizens  hare  taken  up  the  task  of  tick  killing  and  are  making  rapid 
progress  in  freeing  their  districts  from  this  pest." 

The  means  used  in  extermiaating  the  tick,  in  this  case 
a  close  ally  to  our  Blue  Tick,  are  not  stated  in  the  report 
but  from  other  writings  it  is  quite  certain  that  reliance  is 
placed  almost  wholly  upon  the  starving  out  plan. 

Field  experiments  on  an  extensive  scale  to  determine  (one 
might  almost  say  examples  to  demonstrate)  the  feasability 
of  banishing  heartwater  and  the  Bont  Tick  from  any  given 
area  are  much  needed,  and  the  farmers  of  south-eastern 
districta  are  urged  to  give  the  matter  serious  attention. 
The  Government  might,  justifiably,  be  asked  to  conduct 
the  work  and  bear  the  expense ;  but  with  no  session  of  Par- 
liament in  prospect  through  which  funds  might  be  secured^ 
and  for  other  good  reasons,  it  is  suggested  that  farmers 
might  well  emulate  the  example  of  tlie  American  stock- 
men who  are  ridding  their  districts  of  redwater  and  its 
transmitting  tick.  The  farmers?  associations  in  some  of 
the  worst  heartwater  sections,  say  those  in  Albany,  Alexan- 
dria, and  the  lower  parts  of  Fort  Beaufort  and  TJitenhage 
districts,  might  with  advfintage,  I  think,  form  small 
syndicates  amongst  their  members  for  purchasing  or 
leasing  sites  and  for  defraying  the  other  necessary  expenses. 
The  sites  selected  should  be  on  notoriously  bad 
heartwater  veld.  They  should  be  securely  fenced  and 
efficient  means  used  to  prevent  any  kind  of  stock  or  game 
from  getting  into  them.  Eaeh  large  enclosure  might  be 
subdivided  into  paddocks,  and  these  experimentally  stocked 
in  succession  with  susceptible  animals  at  the  expiration 
of  twelve,  eighteen,  and  twenty-four  months  ;  if  the 
expense  of  subdividing  were  not  too  great,  other  paddocks 
might  be  left  for  fifteen  and  thirty  months. 
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It  is  recognized  that  birds  and  small  animals  would 
remain  on  veld  that  might  be  closed  and  that  no  control 
conld  be  exercised  over  these  creatures  ;  also  that  some 
bucks  and  perhaps  even  larger  game  might  have  to  remain. 
For  experiments,  it  would  be  advisable  to  use  enclosures 
containing  no  large  wild  animals ;  but  in  the  practical 
application  of  the  idea  to  farms  in  general,  I  do  not  think 
that  game  will  have  to  be  reckoned  with  as  a  factor  of 
importance.  As  far  as  I  haye  learned  the  Bont  Tick  is 
rarely  seen  on  bucks  of  any  kind  even  in  badly  infested 
areas  except  on  old,  emaciated  animals,  and  I  have  not 
heard  of  its  being  taken  from  hares.  The  common  tick 
that  infests  tortoises  is  a  distinct  species.  Some  f armeriS) 
think  that  locusts  often  carry  the  young  ticks  from  one 
farm  to  another,  and  while  one  can  imagine  that  a  few 
ticks  may  at  times  be  transported  for  some  distance  by 
winged  locusts  incidental  to  their  migrations,  the  chances, 
it  seems  to  me,  are  very  much  against  clean  veld  becoming 
infested  in  such  a  manner. 
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The  Tkeatmbnt   of  Buildings  with  Htbbocyamic  Acid- 
Gas  for  the  Destruction  of  Vermin. 

Hydrocyanic  acid  gas  f amigationy  during  the  last  fifteen 
jeax^y   has  become  a  well  established  and  widely  practised 
remedy  for  the  scale  pests  of  citrous  trees ;  and  witli  the 
growing  ^recognition   of  its  efficacy  and  »Etf ety  for  this 
purpose  its  use  for  the  destruction  of  insect  pests  within 
buildings  has  gradually  developed  and  is  rapidly  becoming 
more  and  more  common.  Familiarity  breeds  contempt  and 
the  man  who   safely  fumigates  a  tree  and  witnesses  the 
truly  remarkable  results  in  scale  riddance  is  not  likely  to 
hesitate  in  adopting   the  treatment  to  a  vermin  infested 
bedroom  of  bis  dwelling  regardless  of  the  fact  that  he  is 
dealing  with  one  of  the  most  violently  poisonous  of  chemi- 
cals.    As  time  goes  on  the  gas  will  probably  become  even 
more  widely  employed  as  an  insecticide  for  pests  within, 
doors  than  for  pests  without,  particularly  in  warm  countries 
like  the  Cape.  The  fumigation  of  trees  has  been  constantly 
recommended  by  the   writer   but  the  application  of  the 
remedy   to  indoor  pests  has  been  discouraged  rather  than 
encouraged  for  the  reason  that  the  risk  of  poisoning  oneself 
or  others   is  far  greater   indoors   than   out  and  that  an 
accident  might  prove  seriously  detrimental  to  the  develop- 
ment of  the  practically  indispensable  and  comparatively 
safe   outdoor  employment   of  the  gas.     But  since  indoor 
fumigation  has  come  to  stay  it  seems  advisable  to  publish 
explicit  instructions  for  the  guidance  of  indoor  fumigators 
as  a  precaution   against  accidents  which  might  arise  from 
ignorance   of  the  risks  involved  and  from  ill-considered 
procedure  in  the  operations.    The  number  of  enquiries  at 
the  office  for  particulars,  almost  all  of  them  made  confi.- 
dentially  and  in  person,  also  render  it  expedient  to  have 
full   directions   in  print   since  an  essential  detail  may  be 
misunderstood  or  perchance  left  unmentioned  in  conver- 
sation. 

The  writer's  experience  in  indoor  fumigation  with  hydro- 
cyanic acid  gas  has  been  fairly  extensive  although  almost 
wholly  quietly  acquired  by  occasionally  assisting  acquain- 
tances. Beginning  with  the  successful  treatment  of  a  suite 
of  college  rooms  for  a  plague  of  fleas  nine  years  ago,  he^ 
has  directed  the   fumigation  of  an  aggregate  of  several^ 
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hundred  rooms,  85me  in  private  houses,  others  in  boardings 
houses,  school  dormitories,  club  houses,  hotels,  publia 
buildings  and  gaols,  some  for  bed-bugs  and  others  for 
fleas  or  roaches,  and  has  thus  gradually  gained  a  sufficiently 
varied  experience  to  be  able  to  treat  of  the  subject 
from  practical  as  well  as  theoretical  knowledge.  Again, 
conversation  with  confiding  complaintants,  some  idea  of 
conditions  of  various  gaols,  barracks  and  asylums  in  the 
country  and  several  unpleasant  hotel  experiences,  have 
convinced  him  that  the  vermin  problem  is  really  very 
serious  in  South  Africa  and  that  the  employment  of  the 
remedy  under  discussion  is  often  quite  justifiable. 

Applicability  op  the  Treatment. — ^The  remedy  is 
applicable  to  all  spaces  that  can  be  made  approximately^ 
air-tight  and  the  ventilation  of  which  can  be  effected  from 
without,  and  from  which  it  is  practicable  to  exclude 
everybody  and  all  moist  food-stuffs. and  water  during  the 
period  of  treatment.  Perfectly  dry  food-stuffs  as  sugar, 
flour,  oatmeal,  and  the  like  are  not  injured  but  any^ 
edibles,  including  fiuits,  that  are  exposed  should  be 
thoroughly  aired  for  several  hours  before  being  used  as 
food.  Probably  insects  of  all  kinds  as  well  as  all  higher 
forms  of  animal  life  are  susceptible  to  fatal  poisoning: 
from  hydrocyanic  acid  gas  in  the  presence  of  sufficient 
air  to  otherwise  sustain  life.  Some  creatures,  however^ 
are  able  to  withstand  the  gas  at  greater  strength  and  far 
longer  than  others.  Flies  are  much  more  susceptible  than 
fleas,  and  fleas  than  bed-bugs,  whilst  the  common  tick  of 
the  fowl  (Arffos  persicus)  is  so  extremely  resistant  that  it 
appears  quite  unaffected  by  gas  that  is  twice  as  strong  as 
is  required  to  kill  bed-bugs  in  a  given  time.  The  eggs  of 
the  bed-bug,  of  the  flea  (at  least  the  dog  flea,  Fulex 
90rratieeps\  and  of  the  small  roach  {EctoJna  germaniea) 
are  devitalized  almost  if  not  quite  as  readily  as  the  parent 
insects.  Clothes  moths,  silver-flsh,  house  centipedes,  and 
the  numerous  insects  that  commonly  feed  in  dried  fruits^ 
meal  and  grain -have  been  found  to  succumb  along 
with  the  more  loathsome  house  pests.  The  remedy  is  not 
applicable,  however,  to  insects  bedded  deep  in  masses  of 
their  foodstuff  like  weevils  in  stored  grain.  Bats  and  mice 
are  readily  killed  but  owing  to  their  often  having  means 
of  egress  f  r6m  the  space  the  gas  is  not  specially  adapted 
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for  their  suppression  though  under  some  ciroumstances 
very  satisfactory  results  may  be  obtained.  House  plants 
are  liable  to  severe  injury  by  gas  at  the  strength  necessary 
for  vermin. 

House  fumigation  may  be  conducted  at  any  season  of  the 
year  and  in  daylight  as  well  as  darkness,  but  a  greater 
degree  of  success  is  likely  to  be  obtained  in  summer  than 
in  winter  and  on  quiet  days  than  when  there  is  a  high  wind. 

Pbeparatiox  of  the  SPiiCES. — The  spaces  to  be  fumi- 
gated should  be  made  approximately  air-tight  Ordinarily 
each  room  or  space  should  be  treated  separately  but  it  is 
often  convenient  and  even  preferable  to  treat  two  or  more 
connecting  spaces  as  a  unit.  Apertures  of  all  descriptions 
leading  to  the  outer  air  should  be  stopped  as  well  as 
circumstances  allow.  The  stopping  when  possible  should 
be  done  from  without  and  in  such  manner  as  not  to  shelter 
any  vermin.  Particular  attention  should  be  paid  to  apertures 
near  the  roof  or  ceiling.  If  corrugated  iron  confines  the 
space  on  any  side  it  may  be  necessary  to  plug  all  the  laps 
and  the  open  spaces  formed  by  the  corrugations  as  at  the 
sills  of  the  roof  and  along  the  peak.  Heavy  paper  pasted 
or  tacked  in  place  serves  well  to  dose  air  spaces  tlurough 
the  wall  and  broken  windows.  Crevices  within  the  space, 
such  as  ceiling  cracks,  wall  cracks,  splits  in  door  casings, 
and  the  like,  should  be  left  fully  exposed  and  in  some  cases 
may  with  advantage  be  made  larger  so  as  to  admit  of  more 
ready  access  by  the  gas.  The  windows  and  outer  doors 
should  be  secured  in  such  a  way  that  they  can  be  opened 
from  the  outside ;  unless  they  fit  very  loosely,  the  crevices 
between  them  and  their  casings  may  be  ignored. 

Bedding,  clothing  and  other  efiects  left  in  the  space 
should  be  so  disposed  as  not  to  shelter  crevices  in  the  bed- 
steads or  walls  and  as  far  as  possible  their  entire  surfaces 
should  be  exposed.  It  is  a  good  plan  tc  bring  in  extra 
chairs  over  which  the  articles  may  be  spread,  and  advan- 
tage should  be  taken  of  hooks  and  nails  from  which  things 
may  be  loosely  suspended  around  the  walls. 

All  articles  of  food  that  are  not  to  be  fumigated  should 
be  removed.  No  water  or  other  liquid  not  in  tight  recep- 
tacles should  remain.  Liquids  absorb  the  gas  and  hence 
to  prevent  loss  through  such  absorption  it  is  necessary  to 
draw  o£E  the  water  in  tanks  even  if  it  is  not  to  be  used  for 
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drinking  purposes  or  for  cooking.  Meat  and  water  exposed 
to  strong  gas  have  been  given  to  dogs  soon  after  remoyal 
from  treated  spaces  and  the  fact  thus  demonstrated  that 
such  articles  may  absorb  enough  gas  to  become  fatally 
poisonous.  Meat,  eggs,  butter,  lard  and  such  commodities 
should,  therefore,  not  to  left  No  injury  is  done  by  the 
gas  to  the  ordinary  furnishings  of  dwellings,  even  the  most 
delicate  colours  in  cloth  fabrics  and  paintings  remaining 
quite  unafFect.ed. 

Chemicals. — Cyanide  of  potassium  in  lump  form  and  of 
the  purest  commercial  grade  (98-100  ^/^)  only  should  be 
used.  Whilst  the  lumps  should  be  white  and  crystalline, 
dark  discolorations  and  honeycombed  surfaces  do  not  neces- 
sarily imply  inferiority  of  consequence.  As  a  rule,  the 
lumps  need  to  be  broken.  For  single  charges  of  a  pound 
or  more  the  pieces  may  be  as  large  as  an  egg  but  for 
charges  of  a  quarter  pound  or  less  they  had  best  be  not 
much  larger  than  common  acorns  or  lump  sugar.  In  break- 
ing care  is  needed  to  prevent  the  lumps  being  powdered, 
and  to  this  purpose  quick  sharp  taps  rather  than  heavy 
blows  should  be  struck.  Powdered  cvanide  can  be  used  but 
should  be  worked  off  as  made  with  lumps ;  it  gives  a  full  but 
a  quick  and  violent  reaction.  To  prevent  splinters  of  cyanide ' 
being  scattered  about  it  is  well  to  hold  the  lumps  within  a 
fold  of  cloth  when  breaking  them. 

Cyanide  deteriorates  when  left  exposed  to  air  and  hence 
should  be  stored  in  tight  tins  or  jars.  When  handling  large 
quantities,  particularly  on  damp  days,  it  is  wise  to  wear 
rubber  gloves,  but  ordinarily  it  may  be  handled  with  cloth 
or  leather  gloves  or  with  the  naked  hands;  if  the  hands  are 
not  protected  they  should  be  thoroughly  washed  and 
wiped  perfectly  dry  at  frequent  intervals  to  prevent  the 
skm  from  becoming  harsh,  dry  and  sore  about  the  nails  as 
from  handling  lye.  The  quantities  may  be  weighed  out  on 
ordinary  balance  scales  with  the  pans  protected  from  corro- 
sion by  a  layer  of  paper.  If  not  to  be  used  at  once  the 
different  lots  should  be  placed  in  thin  paper  or  cloth  bags 
and  these  put  in  a  tight  box  or  jar  in  a  dry  place ;  the 
writer  generally  uses  squares  of  mosquito  netting  or  muslin 
gauze  with  the  four  corners  gathered  together  and  tied. 
Labels  to  distinguish  charges  for  different  spaces  may  be 
necessary. 
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The  gas  for  the  fumigation  is  generated  by  acting  on 
the  charge  of  cyanide  with  a  proportionate  quantity  of 
dilute  s^phuric  acid,  the  two  chemicals  being  brought 
together  in  a  receptacle  which  for  convenience  is  termed  a 
"  generating  vessel." 

Commercial  sulphuric  acid  of  full  strength  is  intended 
in  these  directions  and  if  acid  of  less  than  90  7o  Polity  is 
used  due  allowance  should  be  made  for  the  comparative 
weakness.  Practically  ail  the  acid  sold  in  the  Oape  Colony 
is,  however,  of  the  proper  grade.  The  most  convenient  form 
for  the  work  in  which  it  comes  packed  is  in  cases  of  four 
42  lb.  jars.  Whilst  the  net  weight  of  acid  is  only  168  lbs. 
the  gross  weight  may  exceed  400  lbs.,  and  on  account  of 
the  heaviness  of  the  cases,  great  care  is  needed  in  off-load- 
ing them  in  order  not  to  break  the  jars.  Purchases  may 
be  made  by  the  case,  jar  or  pound.  A  wine  bottle  holds 
about  three  pounds.*  Whilst  generally  clear  and  colourless 
as  purchased,  the  acid  may  be  black  and  quite  opaque  yet 
practically  of  full  strength.  Discoloration  is  due  to  the 
charring  of  foreign  substances,  such  as  a  wisp  of  straw  or 
particles  of  wood  or  paper,  and  the  facility  with  which 
these  substances  are  attacked  and  destroyed  cautions  one 
to  be  careful  not  to  spill  or  splash  it.  A  few  drops  in  the 
eye  might  cause  permanent  loss  of  sight. 

Water  is  used  to  dilute  the  acid  for  use.  Invariably  the 
acid  should  be  poured  into  the  water ;  never,  the  water 
into  the  acid  as  thereby  splattering  may  be  caused.  No 
stirring  is  necessary.  Heat  arises  from  the  mixture  and  is 
necessary  for  the  reaction  with  cyanide  which  is  to  follow. 
Boiling  water  or  even  hot  water  should  not  be  used  as  the 
addition  of  the  acid  is  then  likely  to  raise  the  temperature 
to  so  great  a  degree  that  the  mixture  boils  over. 

One  part  by  weight  (avoirdupois)  of  cyanide  to  one 
part  by  fluid  measure  of  acid  in  two  parts  by  fluid 
measure  of  water  is  the  correct  proportion  of  the 
chemicals  for  use  in  forming  the  gas.  This  is  equivalent 
to  20  oz.  of  cyanide  in  a  mixture  of  one  quart  (Imperial 
measure)  of  water  and  one  pint  of  acid.  More  acid  may 
be  used  but  is  unnecessary.  Additional  water  even  to  the 
extent  of  an  extra  part  does  no  harm  as  a  rule  but  all  surplus 
water  detracts  from  the  heat  of  the  mixture  and  may  thus 
impede  the  reaction  with  cyanide. 
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Genbkating  Ye8SEL8. — It  is  essential  to  use  vessels  not 
easily   destroyed  by  *the   action   of  the  chemicals.      No 
special  form  is  requisite,  although  in  general  one  with  a 
rounded  bottom  inside  is  preferable  to  a  flat-bottomed  one. 
The  size  required  depends  upon  the  size  of  the  charge  of 
chemicals ;  as  a  rule  a  vessel  to  take  a  one  pound  charge  of 
cyanide  should  be  of  at  least  six  quarts'  capacity.  Glazed 
earthenware  jars   with  wide  mouths,  china  wash  basins, 
china  pudding  basins  and    such    like   receptacles  when 
perfectly    sound    answer     well    as    generating    vessels. 
China    wash    basins    are    perhaps    most    widely    used 
in   dwelling  house    work;    if    they    are    in    the    least 
cracked  they  are  apt  to  break  and  any  surface  cracks 
they  have  may  become  much  accentuated,  and  occasionally 
they  get  stained  blue  from   impurities  in  tiie  cyanide. 
Lead  vessels  last  very  long  but  are  heavy  to  handle  and 
are  easily  knocked  out  of  shape.     Enamelware,   when  of 
the   best  quality  and  perfectly    lound,  does   well  until 
chipped ;   then  it  is  soon  eaten  through.     Galvanized  iron 
utensils  are  attacked  at  once  by  the  acid,  but  if  well  jointed 
they  may  last  through  a  few  operations.     Wooden  buckets 
answer  better  than  might  be  expected,  but  the  hoops  need 
close  watching.     Tinware  is  only  slowly  attacked  and  may 
sometimes  be  used  to  advantage ;   it  must  not  be  rusted. 
Paraffin  tins,  being  very  cheap  and  obtainable  everywhere 
in  the  country,  are  exceedingly  useful  for  the  purpose,  but 
are  not  trustworthy  for  more  than  two  or  three  operations. 
One  easily  takes  a  charge   of  three  poutids  of  cyanide ; 
when  a  charge  of  a  pound  or  less  is  used  the  tin  should  be 
tilted  on  edge  in  order  that  the  lumps  may  be  covered  by 
the  acid-water  mixture.     Wash  basins  of  ordinary  size  are 
not  safe  for  charges  of  over  two  pounds,  and  it  is  better  to 
consider  one  and  one-half  pounds  their  limit.      The  vessels 
are  not  made  poisonous  by  their  contact  with  the  chemicals, 
and  after  they  have  been  thoroughly  cleansed  in  an  abun- 
dance of  water  they  may  be  safely  returned  te  the  kitchen 
or  bedroom  as  the  case  may  be  ;  this  remark,  however,  does 
not  apply  to  unglazed  earthenware. 

Charges  fob  Given  Space. — The  charges  of  chemicals 
for  given  spaces  are  for  convenience  herein  discussed  in 
terms  of  cyanide ;  the  use  of  acid  and  water  in  the 
proportions  already  cited  must  be  understood.     The  charge 
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of  cyanide  necessary  to  destroy  bed-bugs  within  a  two 
hoars'  exposure  is  believed  to  be  about  one  ounce  to  one 
hundred  and  fifty  cubic  feet ;  from  experience,  howeyer, 
it  appears  to  be  inadvisable  to  use  a  charge  of  less  than  an 
ounce  to  one  hundred  cubic  feet,  the  expediency  of  the 
heavier  charge  arising  from  the  wholly  indefinite  protection 
which  many  of  the  insects  receive  by  their  suiroundings. 
An  exposure  of  at  least  two  hours  in  length  should  be 
given  and  as  much  longer  as  can  be  arranged  for,  even  up 
to  twelve  or  twenty-four  hours.  Where  the  circumstances 
appear  unfavourable  for  the  retention  of  the  gas  and^where 
deep  cracks  or  crevices  must  be  penetrated,  as  where  the 
spaces  are  roofed  with  reeds  for  instance,  a  greater  quantity 
of  cyanide,  say  an  ounce  to  about  sixty  cubic  feet,  that  is 
one  pound  to  about  one  thousand  cubic  feet,  had  better  be 
allowed ;  and  special  conditions  may  warrant  even  a  still 
heavier  charge.  Ko  allowance  need  be  made  for  the 
fumiBhings  or  other  oomtents  of  a  rpom ;  thus  a  fumisked 
room  thirty  feet  long  by  fifteen  wide  by  ten  high  should 
be  reckoned  as  requiring  a  charge  for  4,500  cubic  feet,  and 
at  the  standard  rate  of  an  ounce  to  one  hundred  cubic  feet 
would  be  given  forty-five  ounoes  or  two  and  three-quarter 
pounds. 

It  does  not  seem  advisable  to  attempt,  ordinarily^  the 
use  of  more  than  three  pounds  of  cyanide  in  a  single 
generating  vessel.  Two  or  more  vessels  may  be  used  and 
the  charge  divided  amongst  them  when  a  space  requiring 
more  than  three  pounds  is  treated. 

There  is  no  danger  of  an  actual  explosion  with 
hydrocyanic  acid  gas  but  as  the  concentrated  gas  may  be 
ignited  one  should  take  care  not  lo  bring  fiame  near  a 
generating  vessel  when  gas  is  coming  off ;  and  as  currents 
of  gas  strong  enough  to  ignite  may  circulate  for  a  few 
minutes,  burning  lamps,  gas-jets,  open  fires  and  the  like 
should  not  be  left  within  spaces  during  the  exposure. 

Fbocedubb  of  Opbbaiions. — ^Having  prepared  the  spaoe&y 
calculated  and  then  weighed  out  the  diarges  of  cyanide, 
and  got  the  requisite  generating  vessels  in  readiness,  one  is 
ready  for  the  operations  more  immediately  incidental  to 
the  generation  of  the  gas.  The  generating  vessel  should 
be  placed  in  an  open  space,  say  near  the  middle  of  the 
room,   or    if  several  vessels  are  used   in    a  row  down 
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the  middle  with  as  maoh  distance  as  possible  between 
them  There  is  always  a  ohanoe  that  a  ohip  of  cyanide  or 
a  drop  or  two  of  acid  may  fall,  so  the  flour  beneath  and 
round  about  the  vessels  should  be  protected,  say  with  a 
few  thicknesses  of  newspaper.  The  charge  of  cyanide  in 
its  bag  of  paper  or  thin  cloth  should  be  laid  down  within 
arm's  length  of  the  vessel.  The  water  may  he  measured 
directly  into  the  vessel,  and  also  the  acid  if  there  are  to  be 
a  few  discharges  only ;  if  there  are  to  be  many  discharges 
and  consequently  a  lapse  of  some  minutes  between  begin- 
ning to  measure  off  the  acid  and  starting  the  reactions,  it 
is  better  to  measure  the  acid  into  an  earthen  jug,  cup, 
sound  jam-tin,  or  such-like  receptacle,  and  to  place  this^ 
close  at  hand,  and  then,  when  all  the  acid  is  measured,  to* 
mix  one  lot  after  another  with  its  complement  of  water. 
In  this  way  a  hot  and  active  acid-water  mixture  is  assured. 

Everything  finally  being  in  readiness  for  the  generation 
of  the  violently  poisonous  gas,  the  operator,  beginning 
with  the  vessel  farthest  from  his  exit,  drops  the  bags  of 
cyanide  into  the  steaming  acid-water  mixtures  in  quick 
.  succession,  keeping  at  arm's  length  and  averting  his  face 
in  doing  so  and  holding  his  fffva.  low  to  lessen  the  chance 
of  a  splash.  As  far  as  possible  he  should  refrain  from 
breathing  in  a  room  when  once  he  has  started  a  reaction, 
for  a  very  little  of  the  gas  might  overcome  him  and  a 
single  breath  of  pure  gas  "iirould  probably  prove  quickly 
fatal.  However,  highly  poisonous  to  man  as  the  gas- 
certainly  is,  it  is  not  known  that  anybody  anywhere  has 
yet  suffered  in  the  discharge  of  the  chemicals  for  such 
purposes  as  are  being  considered,  and  it  therefore  seems 
as  if  the  careful  exercise  of  obvious  precautions  is  sufficient 
to  guard  against  accident. 

Ordinarfly,  however  much  help  the  operator  may  have, 
he  should  himself  attend  to  the  dropping  of  the  cyanide  and 
have  everyone  cleared  from  the  space  before  he  begins.  But 
when  a  number  of  rooms  along  both  sides  of  a  passage  are 
to  be  done,  and  particularly  if  the  doors  are  to  be  left 
open,  it  may  be  advisable  or  even  necessary  to  have  an 
assistant  attend  to  those  on  one  side  while  he  attends  to  those 
on  the  other;  the  charges  in  opposite  rooms  may  then  be 
dropped  simultaneously.     When  a  large  number  of  rooms* 

[G.  29—1902.]  0 


82 

are  being  done,  an  asaiatant  may  sometimes  also  be  an 
advontage  by  attending  to  the  addition  of  the  acid  a  few 
rooms  in  advance  of  the  operator  whilst  the  latter  follows 
and  drops  the  charges  and  shuts  and  locks  the  doors,  if 
two  or  more  floors  of  a  building  are  to  be  done,  the  upper- 
most should  be  started  first.  Should  any  mistake  ooour  in 
the  final  operations,  such  for  instance  as  the  overlooking 
of  a  room  or  any  vessel  in  a  room,  the  operator  should 
think  twice  before  venturing  to  rectify  the  matter ;  on 
second  thought  it  may  be  deemed  better  to  abandon  the 
operations  and  to  begin  anew  on  another  day  thau  to  risk 
the  correction. 

When  a  single  reaction  only  has  to  be  started,  far  less 
forethought  is  necessary  then  when  multiple  discharges  are 
in  order.  The  water  and  acid  may  be  measured  into  the 
vessel  direct,  the  cyanide  dropped,  and  a  leisurely  exit  be 
made.  The  cyanide  may  be  dropped  in  loose  as  it  is  in 
orchard  fumigation  yet  it  is  preferable  when  a  pound  or 
more  is  used  to  have  it  in  a  wrapper  even  if  this  be  only  a 
square  of  newspaper  with  the  comers  turned  up. 

The  procedure  outlined  is  that  used  at  the  Cape  and  ia. 
simply  a  modification  of  the^  orchard  practice.  A  number 
of  American  writers  recommend  a  somewhat  different  plan. 
They  advise  that  the  bags  of  cyanide  be  suspended  by 
strings  above  the  generating  vessels  and  the  strings  be 
extended  through  eyelets  to  without  the  spaces.  A  lai^ 
room  might  have  a  dozen  vessels  each  with  its  charge 
lianging  above  it.  Then  after  all  is  in  readiness  the  operator 
looks  the  doors  and  lowers  the  charges.  Because  of  its 
comparative  simplicity  and  the  absence  of  all  risk  of  an 
accidental  discharge,  the  present  writer  considers  the  Cape 
method  the  safer. 

As  soon  as  he  has  started  the  reactions,  the  operator 
should  lock  the  doors  leading  into  the  spaces  and  take 
oharge  of  the  keys.  The  escape  of  gas  about  the  outer 
doors  sometimes  needs  to  Jbe  guarded  against  but  generally 
a  mat  or  a  wad  of  paper  across  the  bottom  of  each  is  aU 
that  is  required.  It  is  well  to  loosely  plug  the  keyholes 
as  a  precaution  against  any  party,  unaware  of  the  operations, 
striving  to  enter  by  the  aid  of  other  keys.  In  hotels  and 
all  other  buildings  to  which  many. persons  have  entrance, 
prudence  dictates  that  a  watchman  be  stationed  to  prevent 
anyone  by  mischance  going  into  the  closed  spaces. 
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The  period  of  exposure  as  already  mentioned  should  be 
two  hours  or  longer.  No  harm  would  result  so  far  as  the 
gas  is  concerned  were  the  spaces  to  be  left  closed  a  week 
but  twelve  hours  or  over-night  is  as  long  as  is  usually 
convenient  and  by  the  expiration  of  that  time  the  gas  has 
generally  nearly  all  escaped. 

Ventilation. — After  the  expiration  of  the  period  of 
exposure,  as  many  of  the  doors  and  windows  as  possible 
fihould  be  opened  from  without  and  the  spaces  allowed  to 
air  for  a  half-hour  or  longer  before  anyone  enters.  The 
time  necessary  for  thorough  ventilation  depends  greatly 
upon  the  eiw  of  the  rooms,  the  period  6f  exposure,  the  size 
and  position  of  the  doors,  windows  and  ventilators  that 
may  be  opened  and  the  occurrence  of  wind ;  hence  no  time 
limit  can  be  laid  down.  A  leaky  space  exposed  for  twelve 
hours  during  a  strong  wind  may  need  no  airing  at  all  to 
make  it  perfectly  safe  to  enter  the  moment  the  door  is 
opened  and  to  at  once  sleep  in  it ;  but  in  general  not  less 
than  three  hours  should  elapse  before  a  space  is  again 
closed  and  occupied  and  unless  the  draught  is  good  four  or 
five  hours  had  better  be  allowed. 

The  ventilation  of  the  spaces  is  really  the  most  responsible 
part  of  the  operations  for  it  is  then,  more  than  at  any  other 
stage,  that  there  is  risk  of  an  accident.  Oft-times  the 
windows  cannot  be  opened  from  the  outside  and  the 
operator  must,  after  very  imperfect  ventilation  through 
door-ways  for  say  half-an-hour,  enter  and  throw  open 
the  windows  to  get  draught.  If  he  is  a  careful 
man  be  holds  his  breath  until  he  can  get  fresh 
air  through  the  open  sash.  But  it  is  not  to  the  operator 
that  there  is  most  danger  ;  rather  is  it  to  the  obliging 
party  who  always  wants  to  help  but  whose  inexperience 
renders  him  useless,  and  to  the  inquisitive  party  who  can- 
not control  his  curiosity  to  have  a  peek  around  to  observe 
the  effects  of  the  work.  Then,  too,  the  spaces  being  open, 
unsuspecting  parties  are  more  apt  to  intrude  The  dilute 
gas  is  invisible  and  its  slight  odour,  like  almond  flavouring 
extract,  is  hardly  noticeable  after  the  first  few  sniffs ;  yet 
nausea,  a  splitting  headache  for  many  hours  afterwards, 
and  even  more  unpleasant  results  are  mild  penalties  for 
venturing  too  early  into  spaces  that  have  been  fumigated. 
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The  Kefuse. — The  refuse  left  in  the  generating  vesseb 
should  be  buried  or  washed  down  a  draia  where  it  can  do 
no  harm.  Whilst  rery  little  cyanide  in  any  form  remains 
in  ity  there  m  some  free  acid;  the  bulk  of  it  is 
sulphate  of  potash,  a  substanoe  of  considerable  manurial 
value.  For  au  hour  or  more  after  the  reaction,  according 
to  the  quantity  there  is  of  it,  the  mass  is  liquid  ;  later  it 
assumes  a  stifl,  pudding-like  consistency,  and  still  later  its 
solid  ingredients  crystallize  and  its  water  is  gradually  lost  by 
evaporation.  Colour  may  be  altogether  lacking  or  it  may 
shade  from  white  to  blue. 

Lumps  of  cyanide  in  the  refuse  show  that  the  reaction 
was  incomplete.  If  much  of  the  chemical  has  remained 
undissolved,  a  repetition  of  the  fumigaticm  may  be  neces- 
sary. Incomplete  reactions  are  usually  due  to  the  acid- 
water  mixture  being  cool  at  the  time  the  cyanide  is  added, 
in  other  words,  to  mixing  the  acid  with  the  water  too  soon ; 
but  they  may  be  due  to  the  use  of  too  large  lumps  of 
cyanide  or  to  the  use  of  so  broad-bottomed  a  generating 
vessel  that  there  is  insufficient  depth  to  the  acid-water 
mixture.  The  surfaces  of  the  lumps  of  cyanide  remaining 
in  the  refuse  are  usually  charred  black. 

Fumigation  a  Supplementary  Measure.—- The  fumiga- 
tion of  indoor  spaces  should  be  considered  at  the  most  as 
only  one  of  a  series  of  measures  for  the  control  of  insect 
nuisances.  Thorough  house  cleaning  methods  should 
immediately  follow  fumigation ;  and  perhaps  amongst 
the  victims  of  the  gas  may  be  swept  up  some  undesirables 
which  if  left  undisturbed  might  ultimately  recover. 
The  walls  should  be  repaired  wherever  broken  and  often 
re-papering  is  very  desirable.  Without  cracks  and  crevices 
in  the  walls  and  ceilings  in  which  to  hide  during  the  day 
and  during  their  long  rests  after  feeding,  bed-bugs  are 
practically  confined  to  the  bedsteads  and  it  is  a  bad  house- 
keeper indeed  who  cannot  conquer  them  there  without  the 
aid  of  hydrocyanic  acid  gas.  Nail  holes  and  other  breals 
in  the  walls  should  never  be  overlooked  in  a  search  for  the 
creatures  and  one  should  always  be  on  the  lookcut  for  the 
dark  flecks  of  excrement  that  may  betray  their  hiding 
j)laces.  Similarly,  it  is  undisturbed  corners  and  n<)glected 
places  beneath  and  back  of  the  cooking  stoves  and  heaters^ 
and  around  th«^  »nks  that  account  for  the  abundance  (A 
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roaches  in  colonial  hotels  and  club  houses.  An  abundance, 
of  any  of  the  common  house  pests  is  an  almost  certain 
indication  of  slackness  in  details  of  cleanliness,  and  when 
the  shortcomings  are  recognized  their  continuance  is  seldom 
excusable.  If  fumigation  with  the  gas  is  used  and  is. 
successful  in  setting  matters  aright,  c;ood  housekeeping, 
should  suffice  to  almost  indefinitely  prevent  a  recurrence  of 
the  trouble. 

Altogether,  the  hydrocyanic  gas  measure  should  be  con-^; 
sidered  a  final  resort  as  when  ordinary  measures  fail  or  the^ 
problem  has  assumed  a  wholesale  nature.  The  gas  for, 
house  vermin  destruction  should  be  regarded  in  much  the^ 
same  light  as  dynamite  for  the  removal  of  tree  stumps,  a, 
cheap  and  simple  but  heroic  treatment  justified  and  made  ex^ 
pedient  by  circumstances ;  and  as  in  the  employment  of. 
dynamite  only  responsible  parties  who  are  cognizant  otthfi 
nature  of  the  chemicals  and  of  the  risks  involved  should 
attempt  fumigation.  An  hotel  or  boarding-house  keeper 
or  a  landlord  with  vacant  hire  houses,  for  instance,  may  be 
quite  justified  in  having  the  gas  used,  but  he  should  never, 
entrust  the  operations  to  uneducated  or  careless  employees  ; 
if  possible  he  should  engage  one  or  more  men  perfectly, 
familiar  with  the  operations  to  undertake  the  work  and  i{ 
such  operators  are  not  procurable  he  should  not  feel  it  infra 
dignitatem  to  qualify  himself  and  to  then  supervise  the 
work  and  personally  handle  the  chemicals* 

As  a  wholesale  remedy  for  the  destruction  of  vermin  in 
hotels,  club  houses,  barracks,  prisons,  asylums  and  other 
institutions  in  which  large  numbers  of  people  are  housed, 
and  for  various  injurious  insects  and  other  creatures  in 
empty  warehouses,  mills,  granaries  and  even  ships,  the  gas 
has  a  wide  Jleld  of  usefulness,  but  a  field  in  which  expert 
fumigators  only  should  ordinarily  venture. 

BECAprruLATJON. — To  summarize,  hydrocyanic  acid  ga0 
is  applicable  for  the  destruction  of  almost  all  insect  pestf 
in  closed  buildings.  All  life,  animal  and  plant,  which  it 
is  not  intended  to  destroy,  as  well  as  all  water,  meat  and 
moist  foodstuffs,  particularly  that  which  may  be  consumed 
in  an  uncooked  state,  should  be  excluded,  and  the  spaces 
should  be  made  approximately  air-tight.  The  ingredients 
needed  for  the  formation  of  the  gas  are  98®/o-100Y^ 
cyanide  of  potassium  in  lumps,  concentrated  commercial 
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fiulphurio  acid,  and  water ;  and  these  may  be  mixed  in  any 
receptacle  not  readily  attacked  by  the  acid  that  will  give  a 
sufficient  depth  of  the   liquids   to   cover  the  lumps.     In 
general  the  vessel  should  have  a  capacity   of  about  six 
quarts  for  each  pound  of  cyanide  used  in  it,  and  a  charge 
of  three  pounds  of  cyanide  is  as  large  as  it  is  convenient 
to  use  in  one  vessel.    Many  vessels  may  be  used  in  a  single 
space  if  necessary  and  several   spiices    may    be    treated 
together.     One  ounce  or  more  by  avoirdupois  weight  of 
oyanide  should  be  allowed  for  each  one  hundred  cubic  feet 
of  enclosed  space ;  and  for  each  ounce  of  cyanide,  two  fluid 
ounces  of  water  and  one  fluid  ounce  of  acid   should  be 
employed.     Some  protection  to  the  floor  as  by   papers 
spread  beneath    a!id   around    the    generating    vessels    iB 
advisable.     The  water   is    first  poured   into   the   vessel, 
and    then    the  acid,  and    while  the  water-acid  mixture 
is  hot,  as  it  becomes  by  chemical  reaction,  the  cyanide 
is  added.     The  cyanide  should  be  in  lumps  not  larger 
than    eggs    for    large    charges    nor     than     acorns    for 
small   charges,   and   for    convenience    in    handling    and 
dropping  had  best  be  enclosed  in  bags  of  paper  or  thin 
cloth.     A  violent  chemical  reaction  with  evolution  of  white 
douds  of  steam  and  gas  takes  place  as  soon  as  the  cyanide 
comes    in   contact   with    the  hot    acid,    and    breathing 
within  the  room  soon  becomes  unsafe.     The  operator  quits 
the  spaces  immediately  and   leaves  them   closed  for  two 
hours  or  more,  even  as  long  as  a  day  and  night  if  a  long 
exposure  can  be  conveniently  arranged.     The  gas  diffuses 
through  the  eodosed  spaces  and  gradually  escapes  into  the 
outer  air,  meanwhile  effecting  the  destruction  in   life  for 
which  it  was  generated,  and  perhaps  it  may  have  all  disap- 
peared when  the  room  is  again  opened  if  the  exposure  were 
of  long  duration ;  ordinarily  much  remains  and  breathing 
within  the  room  may  be  positively  dangerous  until  ventila- 
ti'<n  through  open  doors  and  windows  has  proceeded  a  half- 
hour  or  more.     As  a  rule  the  windows  and  doors  that  may 
be  moved  should  be  opened  from  without  and  at  least  half •- 
an-hour  allowed  to  elapse  before  anyone  enters  even  to 
open  the  remaining  windows  and  doors.     Spaces  may 
generally  be  occupied  with  safety  after  they  have  been 
ventilated  three  or  four  hours.      The  refuse  should  be 
buried  or  thrown  down  a  drain,  and  after  thorough  washing 
the  vessels  may  be  returned  for  their  ordinary  uses. 
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Fomigatioii  in  the  case  of  inhabited  buildings  should  be 
regarded  as  an  heroic  measure  that  one  can  comnumd  to 
supplement  mild^  treatments  when  the  latter  fail.  The 
gas  may  be  compared  to  dynamite,  both  being  substances 
whose  usage  is  simple  and  exceedingly  ^flective  for  certain 
purposes,  and  which  though  safe  in  careful  hands  familiar 
to  them  are  fraught  with  danger  to  careless  or  ignorant 
novices.  It  is  believed  that  the  directions  for  fumigation 
with  the  gas  herein  set  forth  are  sufficient  for  the  guidance 
of  intelligent  parties,  but  as  intimated  in  the  opening 
paragraph  the  writer  is  not  endeavouring  to  encourage 
indoor  use  of  the  remedy  by  the  general  public. 


EXPERIMENTS  WITH  INSECTICIDES. 

(ByC.  W.  Mdly,  M.S.,  Assistant  Entomologist) 

The  question  of  convenient  and  efficacious  insecticides  is 
an  important  one  for  every  agricultural  community  and 
well  deserves  the  careful  investigation  necessary  to  deter- 
fnine  what  remedies  can  be  most  successfully  employed  in 
any  section  to  supplemect  proper  cultural  methods  and  the 
work  of  beneficial  insects  such  as  ladybirds  and  internal 
parasites.  A  number  of  experiments,  supplementary  to  the 
work  of  previous  years,  were  this  year  conducted  in  regard 
to  remedies  for  the  White  Peach  Scale  {Diaspis  pentagana 
Targ,),  the  Red  Scale  (Aspiiiioivs  aurantii  Maskell),  and 
the  Woolly  Aphis  or  American  ^W^i^Schizoneuralanigeiu 
Hausm).  Although  their  natural  enemies  are  an  important 
check  on  them,  these  pests  still  become  sufficiently  abun- 
dant to  do  very  serious  injury,  and  this  necessitates  the 
omployment  of  artificial  means  to  keep  them  in  subjection. 
A  general  summary  of  the  investigations  follows. 

LlME-StTLPHTJR-SALT  WaSH. 

IIiSTORiCAL. — Lime- sulphur-salt  wash  has  been  used  in 
California  for  many  years  for  the  destruction  of  scale 
insects  on  deciduous  trees.  East  of  the  Bocky  Mountains, 
however,  it  has  not  given  such  satisfactory  results,  owing, 
it  is  claimed,  to  climatic  conditions.  For  the  last  eight 
years  or  more  it  has  been  largely  used  in  this  Colony  for 
the  destruction  of  the  White  Peach  Scale  {Dia»pis  pentagona 
Targ.J.  The  Government  Entomologist,  Mr.  Charles  P. 
Lounsbury,  observed  that,  although  the  trees  were 
thoroughly  sprayed,  much  live  scale  could  be  found  for 
some  time  afterwards  and  still  at  the  close  of  the  season 
the  trees  would  be  almost  clean.  The  question  arose 
whether  or  not  the  wash  destroyed  the  old  scales  or 
prevented  the  settling  of  the  young.  In  either  case  it  was 
important  to  discover  the  secret  of  the  effectiveness  of  the 
wash  so  as  to  determine  whether  or  not  it  could  be  simplified 
by  eliminating  superfluous  ingredients,  if  any,  or  portions 
thereof.  The  usual  wash  was  therefore  tested  in  comparison 
with  certain  variations  in  composition  and  preparation,  and 
with  lime-salt,  and  lime  when  used  alone. 
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Condition    of    the    trees. — ^Four    large,     moderately 
infested,  peach  trees  in  consecutiye  rows  were  selected  for 
each  of  the  17  tests  and  six  similar  trees  resenred  for 
controls,  making  a  total  of  74  trees  under  observation. 
The  bnds  were  carefully  examined  and  many  of  them  were 
brown  in  the  centre,  indicating  an  injury  often  observed 
in  this  climate  and  attributed   to  '^  cold  and  unfs»asonable 
weather." 

CoNDinaN  OP  THE  INSECTS. — Livc  scale  and  eggs  were 
present  on  all  the  trees,  but  in  some  cases  at  least  50  per 
cent,  of  the  scales,  other  ;than  those  that  had  reproduced 
and  died,  were  already  dead,  especially  on  the  tiunk  and 
larger  limbs, — an  unexplained  fact  often  observed  daring 
the  winter  season   in   regard  to    both    the    Bed    Scale 
(Aspidioius    aurantii   Maskell)    and    the    species    under 
consideration. 

Prepabation  of  THE   WASH. — The  wash  was  prepared 
according  to  the  following  formula  : — 

Unslaked  lime  ...  ...     40  pounds, 

Sulphur       ...  ...  ...     20  pounds, 

Salt  ...  ...  ...     15  pounds. 

With  water  to  make  50  imperial  gallons. 

Ten  pounds  of  lime  and  :::0  pounds  of  sulphur  were 

placed  in  the  cooking  kettle  with  15  gallons  of  water  and 

boiled  till  all  of  the  sulphur  was  dissolved.     This  was  used 

as  a  stock  solution  to  form  the  basis  of  the  following  tests 

with  varying  amounts  of  lime  and  salt.     The  final  dilution 

in  each  test  was  in  the  proportion  to  make  50  imperial 

gallons.     The  wash  in  each  test  was  hot  and  kept  well 

stirred  during  the  application.     Experiments  1   to   6  were 

made  on  the  Government  Wioe  Farm,  Constantia,  August 

13th  to  17th,  and  experiments  7  to  17  on  the  farm  of  Mr. 

Henry  Meyers,  Simondium,  near  Faarl,  August  27th  to  29th, 

1901.     The  fruit  buds  start  about  the  first  of  September, 

depending  on  the  season,  and  hence  the  spraying  serves  for 

both  the  scale  and  the  leaf- curl. 

Experiments. 

1.  Lime  40  :  sulphur  20  :  salt  15.     The  remaining  30 

pounds  of  lime  were  slaked,  mixed  with  the  salt  and, 

while  hot,  added  to  the  stock  solution,  boiled  for  30 

minutes,  diluted  to  the  proper  amount  and  applied. 

In  the  tank  the  solution  registered  155  degrees  F.  Six 
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to  eif^t  inohes  from  the  nozzle  the  spray  registered 
140  degrees  F. :  abont  two  feet  away,  only  warm: 
farther  away,  cold. 

2.  lime  20 :  sulphur  20 :  salt  15.  In  this  test  only 
10  pounds  of  lime  remained  to  be  added  to  the  stock 
solution.  Othetwise  same  as  1.  No  record  of  tem- 
peratures was  made. 

3.  Lime-sulphur  sheep-dip, — 1  part  dip  to  5  parts 
water.    The  strength  of  the  wash  in  terms  of  the 

.  dissolved  lime  and  sulphur  was  estimated  to  approzi- 
mate  that  of  the  ordinary.  lime-8ulphur*salt  wash., 
Hot  water  was  used  in  the  dilution. 

4.  Lime-sulphur  sheep *dip, — 1  part  dip  to  10  parts 
water.  &ime  ae  3,  except  as  to  dilution. 

5.  lime  40  :  salt  15.  The  salt  and  the  slaked  lime  were 

thoroughly  mixed  and  then  diluted  with  hot  water. 

6.  Lime  40.  The  lime  was  slaked  and  then  diluted 
with  hot  water. 

7.  Lime  40  :  sulphur  20 :  salt  15.    The  stock  solntion 

wa9  prepared  precisely  as  in  experiments  1  and  2 
and  then  equally  divided  for  the  tests  as  follows : — 
{A)  Boiled    for    30    minutes    after    adding    the 

remaining  30  pounds  of  lime. 
(B)    Not  boiled  after  adding  the  remaining  30 

pounds  of  lime,  to  show  whether  or  not  the 

additional  boiling  enhances  the  effectiveness 

of  the  wash. 
Four  trees  were  sprayed  in  each  test.  Trees  1,  2, 
and  3  in  each  test  were  thoroughly  drenched  with 
water  one,  two,  and  three  days  after  sprayings 
respectively,  while  the  fourth  was  left  to  ordinary 
weather  conditions,  to  show  whether  or  not  a  heavy 
rain  a  few  days  after  spiaying  would  seriously 
influence  the  effectiveness  of  the  wash. 

8.  Lime  25 :  sulphur  20 :  salt  15.  The  same  conditions 
as  in  7,  except  that  only  five-eighths  the  amount 
of  lime  was  used. 

9.  Lime  20 :   sulphur  20 :  salt  15.  The  same  as  7, 

except  that  only  half  the  amount  of  lime  was  used* 
10.  Lime   15 :   sulphur  20 :  salt  15.  The  same  as  7^ 
except  that  only  three-eighths  the  amount  of  lime 
was  used. 
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11.  Lime  40:   sulphur  20.     The  stock  solution   was 

prepared  the  same  as  before,  the  remaining  SO 
ponnds  of  lime  added, — omitting  the  salt, — and 
then  boiled.  To  show  whether  the  salt  increases  the 
eflectivones  of  the  wash. 

12.  Lime  20 :  sulphur  20.  The  same  as  11,  except 
that  only  half  the  amounlj  of  lime  was  used. 

13.  Lime-sulphur  sheep-dip.  One-half  gallon  of  dip 
was  added  to  2^  gallons  of  water  and  then  1  pound 
of  freshly  slaked  lime  and  10  ounces  of  salt  added. 

14.  Lime-sulphur  sheep-dip.     The  same  as  13,  but  only 

half  as  much  dip  was  used. 

15.  Lime-sulphur  sheep-dip.  The  same  as  13,  but  only 
one-fourth  as  much  dip  was  used. 

16.  lime  4 :  salt  1|.     The  lime  was   slaked,  the  salt 

added  and  diluted  to  six  gallons.  To  compare 
with  5. 

17.  Lime  4.  The  lime  was  slaked  and  then  diluted  to 
six  gallons.     To  compare  with  6. 

Chemicax  analyses. — ^No  analysis  was  made  of  the 
washes  used  at  Constantia,  but  the  lime-sulphur  solution 
prepared  at  Simondium  in  precisely  the  same  way  and  with 
the  same  quality  of  lime  proved  to  contain  lime  and 
sulphur  in  solution  in  the  ratio  of  1  :  1-8  L  (by  volume). 
Another  batch  made  with  poorer,  long  slaked  lime  contained 
a  higher  proportion  of  sulphur,  namely,  1 :  207.  It  was 
noticed  that  without  exception  the  proportion  of  sulphur 
was  decreased  by  the  addition  of  the  extra  lime  and  that 
the  half  hour's  hard  boiling  did  not  restore  the  apparent 
loss,  the  ratio  generally  becoming  about  1 :  1*60. 

The  sheep-dip  is  a  concentrated  solution  of  combined 
lime  and  sulphur  prepared  for  this  Uepartment  for  the 
dipping  of  sheep  in  accordance  with  the  provisions  of  the 
Sheep  Scab  Act.  The  analysis  of  10  drums,  including  the 
two  used  in  the  experiments,  showed  the  strength  to  be 
nearly  uniform  and  the  ratio  of  lime  to  sulphur  to  be 
about  1 :  2.  The  addition  of  lime  and  salt  in  experiments 
18  to  16  seemed  to  reduce  the  proportion  of  sulphur  the 
same  as  in  the  regular  wash. 

The  Mbtborolooical  Begord  at  Constantia  shows  a 
total  rainfall  of  10445  inches  from  August  13th,  1901,  to 
January  3rd,  1902,  distributed  in  45  rains,  not  counting 
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four  "  trace  "  records,  as  follows : — August  13th,  0005 : 
2l8t,  0  02:  22nd,  0  04  :  23rd,  007  :  24th,  trace  :  26th, 
0-22  :  September  1st,  0-04  :  2nd,  0  04  :  3rd,  0-12  :  7th, 
-Oil :  8th,  1-44 :  9th,  0-10 :  11th,  0-48  :  12th,  0-37 :  15th, 
0-72  :16th,  trace:  18th,  0-18:  28th,  0  04  :  30th,  0-17 : 
October  Ist,  0-35  :  4th,  0-75 :  5th,  0-02  :  6th,  0-14  :  20th, 
0  07:21st,  0-01  24th,  trace:  25th,  0-20:  28th,  0-03: 
30th,  0-02 :  31st,  trace  :  November  4th,  0-04 :  5th,  0-13 : 
9th,  0-76 :  10th,  0-07 :  18th,  0-57  :  19th,  0-63 :  20th, 
0-29 :  2l8t,  Oil :  28th,  0-02  :  December  2nd,  0-02 :  8th, 
100:  9th,  0-03:  11th,  0-09:  20th,  0  02:  26th,  0-05: 
29th,  0-34  :  30th,  0-01 :  January  2nd.  1902,  0-06  :  3rd, 
017. 

Notes. — The  first  heavy  rain  came  September  8th, — 26 
4ftys  after  tests  1  and  2, — allowing  ample  time  for  the 
destruction  of  the  old  scales,  but  as  stated  below  very  few 
seemed  to  succumb.  The  light  rain  during  the  night  after 
experiments  1  and  2  were  made  had  no  appreciable  effect 
on  the  appearance  of  the  trees. 

The  different  experiments  could  be  easily  distinguished 
by  the  colour  of  the  trees.  Those  in  1  and  2  showed  a 
distinct  olive  tinge,  which  was  not  quite  so  distinct  in  1  as 
in  2  on  account  of  the  greater  amount  of  lime.  Those  in 
5  and  6  were  very  white,  5  slightly  dull  as  compared  to 
6,  while  those  in  3  and  4  showed  only  a  pecular  light 
yellowish  green  tinge  without  any  apparent  coating.  The 
lime  coating  was  the  coarsest  of  all  and  showed  the  greatest 
tendency  to  flake  off,  leaving  considerable  patches  unpro-* 
tected.  The  lime*salt  wash  was  finer  grained  and  adhered 
better  than  the  lime.  The  lime-sulphur-salt  wash  was 
uniformly  fine  grained  and  adhered  well.  The  same 
variations  were  observed  in  experiments  7  to  17,  at 
Simondium. 

The  advantage  in  keeping  the  solution  hot  is  due  to  the 
fact  that  some  of  the  soluble  compounds  show  a  tendency 
to  crystallize  when  cold,  especially  if  left  standing  over 
night.  In  such  case  considerable  boiling  is  necessary  to 
redissolve  the  crystals,  otherwise  they  are  apt  to  be  left 
in  the  tank.  Even  though  kept  in  suspension  by  the 
constant  agitation  of  the  mixture,  the  crystals  will  not 
only  lodge  unevenly  on  the  tree  but  be  more  easily 
removed  by  wind  and  rain. 
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Observations  on  the  insects. — Experiments  1  to  6  were- 
carefully  examined  at  frequent  intervals  and  it  soon 
became  apparent  that  in  all  of  the  tests  only  a  very  small 
percentage  of  the  insects  had  been  killed,  —possibly  the 
imperfectly  protected  ones, — ^and  that  the  eggs  escaped 
without  injury.  Ovipositiou  continued  the  same  as  on  the 
untreated  trees.  In  some  cases  the  waxy  coyering  showed 
a  tendency  to  slough  ofi,  leaving  the  insects  exposed.  In 
one  instance  the  unprotected  female  was  ovipositing  freely,, 
the  eggs  lodging  in  the  mass  of  surrounding  scale.  The 
eggs  were  hatching  freely  by  October  1st,  and  it  was  with 
no  little  interest  that  the  progress  of  the  young  scales  was 
noted.  Tip  to  January  4tb,  1902,  none  of  them  had 
survived  on  the  trees  sprayed  with  lime-sulphur-salt, 
experiments  1  and  2,  nor  on  the  trees  sprayed  with  sheep- 
dip,  experiments  3  and  <],  although  the  second  generation 
was  appearing  on  the  control  trees.  The  young  scales 
attempt  to  settle  but  die  in  situ  and  thousands  of  them 
remain  on  the  bark  for  some  time,  apparently  held  in  plaoe 
by  the  mouth  parts.  Oq  the  trees  sprayed  with  lime-salt  or 
liiie, — experiments5  and  6, — the  young havesettled without 
.  any  apparent  difficulty,  showing  no  appreciable  preference 
for  the  patches  where  the  coating  had  scaled  ofi,  indicating 
that  lime-salt,  or  lime  alone,  has  no  special  preventive 
value.  It  should  be  noted,  however,  that  the  lime, 
forming  a  granular  coating  on  the  tree,  has  a  tendency 
to  prevent  the  proper  attachment  of  the  waxy  covering, 
thus  causing  a  slight  percentage  of  the  young  scales  to 
slough  ofi. 

Although  the  coating  on  the  lime-sulphur-salt  trees  is 
much  finer  than  on  the  lime-salt,  or  the  lime,  trees,  that 
in  itself  is  not  a  satisfactory  explanation,  because  on  the 
trees  treated  with  sheep-dip  there  is  no  apparant  coating: 
and  the  young  scale  die  in  the  same  way.  The  only 
explanation  that  suggests  itself  is  that  the  soluble  oom^ 
pounds  were  the  essential  part  of  the  mixture  and  that  the 
frequent  light  rains,  though  not  heavy  enough  te  remove 
them,  dissolved  them  sufficiently  to  destroy  the  young 
scales  before  they  could  produce  the  protecting  scale.  The 
dead  young  scales  vary  considerably  in  size,  suggesting 
that  the  larger  ones  emerged,  soon  after  one  rain  and  the 
mailer  ones  just  before  the  next. 
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The  weak  point  in  the  life  history  ot  Diaspis  pmtagana 
Targ.  is  the  fact  that  the  scale  is  formed  very  slowly,  for 
some  time  consisting  simply  of  long,  irregularly  matted, 
waxy  filaments  easily  penetrated  under  the  influence  of 
rain. 

Strangely  enough,  many  of  the  overwintered  scales  live 
and  oviposit  till  the  beginning  of  the  second  generation. 
This  great  irregularity  in  development,  together  with  the 
almost  perfect  protection  by  the  scale,  is  the  strong  point 
in  the  life  history  of  the  species.  On  trees  thoroughly 
fiprayed  with  lime-sulphur-salt  wash  or  sheep-dip,  the  only 
hope  of  survival  seems  to  depend  on  the  ability  of  the  old 
scales  to  hold  out  until  the  rains  reduce  the  soluble 
compounds  of  the  wash  sufficiently  to  render  them  harmless 
to  the  young  scales.  One  important  exception  to  this 
must  be  noted.  On  badly  infested  trees  the  scaly  incrus- 
tation loosens  slightly,  enabling  some  of  the  young  to 
settle  down  under  it  and  be  quite  safe  from  the  effect  of 
the  wash.  This  was  strikingly  illustrated  at  Simondium. 
The  trees  were  carefully  examined  on  February  18th, 
1902,  nearly  six  months  after  treatment,  and  no  live 
scales  were  found  except  under  the  crust  of  old  dead  scales. 
Some  of  the  females  were  ovipositing  freely.  That  these 
parts  were  not  missed  in  spraying  is  shown  by  the  fact 
that  lime  was  still  distinctly  noticeable.  This  indicates  a 
short-coming  on  the  part  of  the  wash  and  suggests  the 
possibility  of  confusing  some  oV  the  first  generation  Mith 
the  last  of  the  overwintered  individuals.  Thus  far, 
whale  oil  soap  2  pounds  to  the  gallon  of  water 
{see  ootes  below)  is  the  only  wash  that  has 
overcome  this  difficulty.  The  lime-sulphur-salt  wash, 
however,  is  so  much  cheaper,  and  the  number  of 
scales  harboured  under  the  old  crust  is  comparatively  so 
slight,  that  the  additional  expense  of  whale  oil  soap  seems 
hardly  justifiable  in  combatting  an  insect  which  is  already 
so  generally  distributed. 

The  notes  on  experiments  7  to  17  are  in  harmony  with 
the  observations  made  at  Constantia.  Thorougly  drenching 
the  trees  with  water  in  experiments  7  to  10  apparently  had 
no  injurious  effect.  Boiling  the  wash  after  adding  the 
xemaiDing  lime  did  not  enhataee  its  value.     The  variations 
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in  the  amount  of  lime  had  no  appreciable  effect  on  the 
results.  This  is  of  practical  importince^  for  it  reduces  the 
cost  of  the  wash  as  well  as  the  dif&culty  in  applicatiim. 

Cost  of  MATBBiALs*-^Good  quick-lime  in  sealed  cases 
can  be  procured  of  James  Bobertson  and  Co.,  Cape  Town, 
for  42s.  per  300  pound  case  ;  in  40  pound  cases,  for  2d. 
per  pound.  Saldauha  Bay  lime,  in  bags,  can  be  procured 
of  Evennett  and  Morton,  Cape  Town,  for  3s.  per  100 
pound  bag.  Single  bags,  Ss.  6d.  Sulphur  can  be  procured 
for  about  18s.  per  100  pounds,  and  stock  salt  for  7s.  6d. 
per  bag  of  200  pounds. 

Counting  only  the  cost  of  material,  the  wash  indicated 
by  the  formula  can  be  prepared  for  l^d.  to  2d.per  gallon. 
But  since  a  wash  prepared  on  the  basis  of  10  pounds  of 
lime  and  20  pounds  of  sulphur  seems  to  be  as  effectual  as 
one  to  which  the  extra  30  pounds  of  lime  and  the  15 
pounds  of  salt  have  been  added,  the  cost  is  reduced  about 
one-third. 

More  extensive  experiments  will  be  made  during  the 
coming  winter  to  fully  test  the  reliability  of  the  cheaper 
wash  under  varying  conditions. 

Besin  Wash. 

The  wash   was  prepared  according  to   the    following 
directions,  taken  verbatim  from  Mr.  Lounsbury's  report 
for  the  year  1896.     ^^  The  standard  formula  for  resin  wash 
is: — 

Besin  ...  ...     24  lbs. 

Caustic  Soda  (98  per  cent.)  ...       5  lbs. 
Fish-oil  ...       3  pints  (2^  bottles). 

With  water  to  make  100  gallons  of  diluted  wash. ' 
As  100  gallons  is  a  larger  quantity   than   many  would 
care    to    prepare,    the    proportionate    amounts     of     the 
ingredients  for  smaller  quantities  are  given. 
For  dilute  wash  containing-^ 

50  gallonB.        26  gallou.        10  gaDoiiB. 

Besin         ...      12  lbs.     •   6  lbs.         21  lbs. 

Caustic  Soda      2i  lbs.       1|  lbs.  J  lb. 

Fish-oil     ...      11  bottles,   l  bottle.      }  bottle. 
First  crush  the  resin,  which   may   be   easily  done  by 
placing  it  in  a  meal  sack  and  pounding  it.     Pour  at  least 
two-thirds  of  a  gallon  of  water  into  the  cooking  vessel  for 
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every  pound  of  resin  to  be  used,  add  the  oaustio  soda  and 
the  oil  and  bring  these  to  a  boil.  Then  stir  in  the  resin 
and  keep  this  !».ixture  well  stirred  while  the  resin  dissolvea. 
If  the  liquid  boils  over  add  a  small  quantity  of  oold  water, 
but  never  much.  The  mixture  at  first  is  milky,  but  when 
thfe  resin  dissolves  it  becomes  clear  and  dark  brown,  not 
unlike  strong  coffee.  The  boiling  need  not  be.  continued 
over  ten  minutes  when  this  stage  in  reached,  and  then 
water  to  bring  the  total  quantity  of  the  liquid  above  21 
gallons  (when  full  quantity  is  made)  should  be  added. 
The  making  of  the  wash  is  then  con>plete. 

It  will  be  found  an  advantage  to  mark  on  tbe  cooking 
vessel  the  exact  height  reached  by  the  number  of  gallons 
to  which  the  concentrated  wash  is  diluted  in  the  oooking. 
As  stated,  this  should  be  above  j1  gallons  when  the  100 
gallon  formula  is  used.  The  best  height  to  mark  and  fill 
up  to  is  Ihat  reached  by  25  gallons  ;  or  if  the  quantities 
of  the  ingredients  which  have  been  taken  are  for  50 
gallons  of  dilute  wash,  or  25,  or  10,  the  proportionate  parts 
of  25,  that  is,  12|,  6|^,  and  2|,  respectively.  Then  for 
use,  one  measure  of  this  concentrated  wash  may  be  taken 
for  each  three  of  clear  water,  thus  obtaining  the  proper 
dilution  without  measuring  by  the  gallon." 

For  Red  Scale. — Small  orange,  lemon  and  naartje  trees 
at  Simondium,  ranging  from  five  to  eight  feet  in  height, 
were  selected  for  treatment.  Two  trees  were  sprayed  with 
the  winter  wash  (1^  times  the  summer  or  '*  standard " 
strength) ;  four  with  the  standard  wash,  cold  ;  and  twenty 
with  standard  wash,  hot,  August  20th.  In  the  latter  case 
eight  of  the  trees  were  thoroughly  drenched  with  water, 
two  on  the  Ist,  2nd,  3rd  and  4th  days  respectively,  after 
spraying,  to  get  some  idea  of  the  influence  of  a  rain  soon 
after  the  application.  No  effort  was  spared  to  reach  all 
parts  of  the  tree.  The  weather  was  fine  and  the  trees,  when 
dry,  were  very  glossy.  The  drenching  with  a  direct  coarse 
spray  of  water  made  a  decided  difference,  the  trees  after- 
wards appearing  dull  in  comparison  with  the  others. 

When  examined  September  24th,  all  of  the  trees 
showed  much  dead  scale,  but  also  much  live  scale^ 
especially  on  the  rough  bark.  The  scales  on  the  leaves 
and  young  wood  succumbed  readily,  while  those  on  the 
rough  bark  were  fairly  resistant.     The  trees  were  last 
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examined  February  13th,  1902.  Sy  this  time  the  dead 
scales  had  been  washed  off  and  the  live  ones  were  the 
more  conspicuous,  and  breeding  rapidly. 

No  satisfactory  statement  can  be  made  as  to  which  one 
of  the  three  applications  was  most  effectual.  Judging  from 
Mr.  Lounsbury's  experiments  in  1896,  and  the  experience 
of  fruit  growers,  as  well  as  from  the  above  testSi  it  seems 
safe  to  say  that  the  Bed  Scale  can  be  kept  in  check  with 
standard  strength  of  resin  wash.  But  more  than  that  need 
not  be  expected.  The  thorough  drenching  with  water 
which  some  of  the  trees  received  was  certainly  detrimental, 
there  being  distinctly  more  live  scale  on  those  than  on  the 
others. 

Tests  were  also  made  with  a  resin-soda  and  a  resin-soda- 
soap  wash.  The  omission  of  fish-oil,  or  replacing  it  with 
soft  soap,  seemed  to  make  no  decided  difference  in  the 
effectiveness  of  the  wash. 

Foe  White  Peach  Scale. — Eight  large  peach  trees  at 
the  Government  Wine  Farm,  Constantia,  were  sprayed 
August  15th,  1901 :  four  of  them  with  standard  wash  and 
four  with  winter  wash  (1^  times  standard  strength).  So 
far  as  could  be  determined,  the  treatment  was  ineffectual 
in  both  cas^s,  the  young  scales  appearing  in  due  time  and 
settling  without  apparent  hindrance.  There  seemed  to  be 
no  after  effect  on.  the  young,  as  with  the  lime-sulphur-salt 
washy  the  sheep-dip  and  the  whale-oil  soap.  It  is  safe  to 
say  that  resin  wash,  either  summer  or  winter  strength,  is 
quite  useless  for  the  destruction  of  the  White  Peach  Scale 
during  the  dormant  period. 

For  Woolly  Aphis. — Three  large,  badly  infested  apple 
trees  were  sprayed  August  29th.  with  winter,  standard, 
and  \  standard  wash.  Both  the  winter  and  the  standard 
wash  destroyed  the  lice  almost  completely,  only  two  slightly 
infested  twigs  being  found  November  18th.  The  \ 
standard  wash  was  not  strong  enough,  there  being  much 
live  aphis  present  November  18th.  In  this  case,  as  in  the 
other  soap  washes,  paraffine  emulsion,  and  mechanical 
mixture  of  paraffine  and  water,  recorded  below,  the  advan- 
tage of  the  stronger  wash  is  not  due  merely  to  its  killing 
the  lice  with  which  it  comes  in  contact  during  the  applica- 
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tion,  but  a  greater  amount  of  soap,  or  oil,  clings  to  the  tree 
and  gradually  penetrates  the  fine  creases  of  the  aphis  knots 
as  well  as  of  the  rough  bark  and  destroys  the  young  lice 
that  are  secreted  there. 

When  the  trees  were  examined  February  13th,  1902, 
the  aphis  had  made  but  little  progress,  the  Shining  Black 
Ladybird  (JErocAoTWtts  nigromaculata  Qoeze.)  being  present 
in  sufficient  numbers  to  keep  it  under  control. 

Soap  Washes. 

Whalb  Oil  Soap. — Four  tests  with  whale  oil  soap, — 
Owen's  ^^TJ.  S.  Standard".— were  made  on  large  peach 
trees  moderately  infested  with  White  Peach  Scale,  at  the 
Qovemment  Wine  Farm,  Constantia,  August  16th,  using 
1  pound  to  ^,  1,  2,  and  4  gallons  of  hot  water.  There  were 
four  trees  in  each  of  the  last  two  tests,  two  in  the  second, 
and  one  in  the  first.  The  meteorological  record  is  the  same 
as  recorded  under  lime-sulphur-salt  wash.  On  the  tre^ 
sprayed  with  1  pound  to  ^  gallon,  the  destruction  was 
complete,  no  live  scale,  eggs  nor  young  having  been  found 
up  to  January  4tb,  190i;.  The  tree  was  apparently  unin* 
jured  but  set  only  a  light  crop  of  fruit  compared  to  the 
surrounding  trees,  showing  that  the  fruit  buds  were  injured. 
The  weaker  strengths  were  not  wholly  effectual.  Live  scale 
and  eggs  were  found  on  the  trees  iSi&t  the  spraying  and 
young  scales  appeared  in  due  time.  There  was  a  distinct 
after-effect  on  the  young  scales,  similar  to  the  effect  of 
lime-sulphur-salt  or  lime-sulphur  sheep-dip,  and  was 
attributed  to  the  film  of  soap  on  the  tree  being  slightly 
dissolved  from  time  to  time  by  the  light  rains.  Although 
the  protection  was  not  so  complete  as  with  the  lime-sulphur- 
salt  wash  or  the  lime-sulphur  sheep-dip,  yet  the  scule  wae 
decidedly  checked. 

Small  orange,  lemon,  and  naartje  trees  badly  infested 
with  Bed  Scale,  were  sprayed  with  soap  at  the  rate  of  1 
pound  to  I,  l^y  S,  4,  and  tf  gallons  of  hot  water,  August 
30th.  One  pound  to  \  gallon  of  water  waa  fatal  to  all  of 
the  scales,  but  the  tree  lost  nearly  all  of  its  leaves  withiii 
a  month.  Two  months  later  the  tree  had  recovered  nioely 
and  only  one  live  scale  could  be  found,  possibly  earned 
from  some  of  the  infested  trees  near  by.  One  pound  to  1| 
gallons  destroyed  nearly  all  of  the  scales.     About  half  of 
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the  leaves  dropped  within  a  month.  Very  few  live  scales 
could  be  fonnd  February  13th,  1902,  and  the  tree  had 
completely  recovered.  The  weaker  strengths  killed  many 
of  the  scales,  but  not  enough  to  be  satisfactory,  the  trees 
being  fairly  well  infested  six  months  later.* 

Four  large  apple  trees  badly  infested  with  Woolly 
Aphis  were  sprayed  August  SOtb  with  soap  at  the  rate  of 
1  pound  to  l|,  3.  4^  and  6  gallons  of  water.  The  trees 
were  examined  September  24th  and  no  live  lice  were  found 
on  the  tree  sprayed  with  1  pound  to  1^  gallons.  An 
occasional  live  louse  was  found  on  the  tree  sprayed  with 
1  pound  to  3  gallons,  while  on  the  trees  treated  with  the 
two  weaker  solutions  numerous  live  lice  could  be  found. 
By  November  18th  a  few  small  colonies  were  found  on  the 
tree  sprayed  with  the  stronger  solution,  while  on  the  others 
they  were  again  making  rapid  progress. 

Soft  Soap. — Four  small  lemon  trees  badly  infested  with 
Bed  Scale  were  sprayed  with  soft  soap  (manufactured  by 
David  Dreghom,  Glasgow)  at  the  rate  of  1  pound  to  1^, 
o,  4^  and  6  gallons  of  hot  water,  August  31st.  The  trees 
were  examined  September  24th.  One  pound  to  1^  gallons 
killed  about  85  per  cent,  of  the  scales,  the  live  ones  being 
on  the  rough  bark.  One  pound  to  3  gallons  killed  less 
than  70  per  cent. ;  1  pound  to  4|  gallons  killed  less  than 
50  per  cent.,  while  1  pound  to  6  gallons  had  almost  no 
effect.  Similar  tests  were  made  on  young  pear  trees  with 
Chiswick  soft  soap,  but  the  results  were  less  encouraging 
than  with  Dreghorn's  soap  on  lemon  trees.  The  two 
brands  of  soap  were  not  analyzed  and  hence  no  explanation 
can  be  suggested  from  that  source.  None  of  the  trees 
showed  any  signs  of  injury. 

A  large  apple  tree  badly  infested  with  Woolly  Aphis 
was  thoroughly  sprayed  with  1  pound  of  Dreghorn^s  soft 
soap  to  4|  gallons  of  water,  August  31st.  At  the  time  of 
application  it  seemed  to  work  very  well,  but  three  weeks 
later  many  live  lice  were  present. 

Hard  Soap.— a  small  lemon  tree  infested  with  Ked 
Scale  was  sprayed  with  1  pound  to  6  gallons,  but  without 
apparent  effect.  Stronger  solutions  were  tried  on  young 
pear  trees  infested  with  Bed  Scale ;  but  as  in  the  case  of 
Chiswick  soft  soap,  ihe  results  were  very  indifferent. 
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Paraffine  Emulsion. 

The  emulsion  was  prepared  according  to  the  Biley- 
Hubbard f ormula,  using  "White  Bose"  paraffine,  150^ 
flash  test,  and  blue  motded  soap,  as  follows : — 

Soaif         ...  ...       1|  pounds, 

Paraffine  ...  4  gallons, 

Water       ..^  ...       2  gallons. 

The  soap  was  dissolyed  in  boiling  water  and,  while  hot, 
added  to  the  paraffine  away  from  fire,  and  emulsified  by 
means  of  a  spray  pump  with  nozzle  removed  until  the 
whole  mass  became  gelatinous  and  no  free  oil  was  apparent. 

For  White  Peach  Scale. — Twelve  large  peach  trees  on 
the  Qovernment  Wine  Farm,  Conslantia,  were  sprayed 
August  15th,  1901.  Three  tests  were  made  using  one 
part  emulsion  to  2,  4,  and  6  parts  water.  The  dilute 
emulsion  was  applied  while  hot.  The  trees  were  carefully 
examined  on  August  20th,  and  plenty  of  live  scale  and 
eggs  were  found.  By  October  10th,  young  scales  were 
present  in  abundance  and  settling  without  hindrance. 
Owing  to  the  large  percentage  of  dead  scale  present  before 
the  spraying,  as  indicated  under  lime-sulphur-salt  wash,  it 
was  impossible  to  give  a  reliable  estimate  of  the  percentage 
of  scales  killed  by  the  emulsion.  Suffice  it  to  say  tlutt 
none  of  the  tests  gave  results  at  all  satisfactory.  The  trees 
showed  no  signs  of  injury. 

Fob  Bed  Scale. — Small  orange,  lemon,  and  naartje  trees, 
ranging  from  three  to  five  feet  in  height,  were  sprayed  with 
emulsion  made  according  to  the  above  formula,  but  in 
place  of  blue  mottled  soap  "  Gossage's  Widnes  Yellow  " 
was  used.  The  emulsion  was  not  as  perfect  as  with  the 
blue  mottled  soap,  a  little  more  free  oil  showing  on 
dilution. 

Eighteen  trees  were  treated  with  1  part  emulsion  to  5, 
7,  9,  and  12  parts  water.  The  trees  were  thoroughly 
drenched  August  31st,  1901.  When  examined  Septom* 
ber  24th,  there  was  much  healthy  scale  on  all  of  the  trees 
and  observations  were  discontinued.  !None  of  the  trees 
showed  any  signs  of  injury. 

For  Woolly  Aphis. — A  large  badly  infested  apple  tree 
was  sprayed  with  1  part  emulsion  to  15  parts  water, 
August  31st.    It  killed  all  of  the  lice  with  which  it  came 
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in  contact,  but  it  was  not  strong  enough  to  penetrate  the 
oifeases  of  the  aphis  knots  and  destroy  the  young  lice. 
By  September  24th^  the  tree  was  again  thoroughly 
infested. 

Mechanical  Mixtubb  of  Faeaffikb  and  Wateh. 

The  Doming  Company's  "  Success  "  pump  with  oil 
attachment,  and  "  White  Bose  "  paraflfine,  160^  flash 
test,  were  used.  The  indicator  on  the  oil  attachment 
was  placed  at  the  per  cent,  desired  and  the  pump  was  then 
worked  for  a  few  moments  to  insare  its  having  discharged 
any  oil  and  water  that  might  be  remaining  from  a  previous 
test.  A  sample  was  taken  in  the  midst  of  each  test. 
Where  the  percentage  of  oil  in  the  spray  was  found  to 
be  at  yariance  with  that  indicated  by  the  gauge  on  the 
oil  attachment,  the  exact  amount  is  shown  by  the  figures 
in  parenthesis. 

For  White  Peach  Scale. — Four  large  trees  were 
sprayed  :  one  with  10,  another  with  20,  and  two  others 
with  40  per  cent,  August  16th.  Four  days  later  there 
were  numerous  live  scales  and  eggs  on  the  10  and  the  20 
per  cent,  trees,  but  on  the  40  per  cent,  trees  no  liye  scales 
nor  eggs  were  found,  except  a  very  few  under  the  heavy 
incrustation  of  the  old  dead  scales.  The  10  per  cent, 
mixture  did  not  injure  the  tree;  the  20  per  cent,  did  serious 
injury ;  while  the  40  per  cent,  killed  one  tree  and  seriously 
injured  the  other. 

For  Bed  Scale. — At  Simondium,  twenty  orange  and 
lemon  trees  were  sprayed  September  2nd  :  two  with  5  f4'7), 
two  with  7|  (9-3),  four  with  10  (11-9)  eight  with  15 
(17-3),  one  with  20  (21-4),  two  with  25  (26-6),  and  one 
with  30  (32"2)  per  cent.  None  of  the  trees  were  injured 
by  the  treatment.  The  5  and  7^  per  cent,  mixtures  had 
very  little  effect.  The  10  per  oent.  mixture  killed  about 
50  per  cent,  the  15  per  cent,  about  90  per  cent,  of  the  scales, 
while  the  20,  25,  and  30  percent,  mixtures  gave  somewhat 
better  results,  destroying  perhaps  95  per  cent,  or  more 
of  the  scales.  The  trees  were  small  ranging  from  3 
to  5  feet  in  height.  The  dense  foliage  made  it  difficult 
to  reach  all  parts  of  the  trees  and  hence  they  were  of 
necessity  somewhat  oversprayed,  thus  making  a  slight 
accumulation  6f  oil  possible  and  perhaps  accounting  for 
the  almost  liuiform  results  with  the  four  stronger  mixUires. 


102 

FoK  Woolly  Aphis. — ^A  badly  infested  apple  tree  was 
thoroughly  sprayed  with  a  5  (6*3)  per  cent,  mixture, 
September  2nd.  It  seemed  to  be  quite  effectual  and  no 
greater  strengths  were  tried.  Eight  days  later  a  yery  few 
lice  could  be  found.  There  was  not  oil  enough  to  penetrate 
thoroughly  all  of  the  creases  of  the  aphis  knots  and  destroy 
the  very  small  lice.  By  September  24th,  there  were 
occasional  clusters  of  lice  noticeable  and  by  November  18th 
the  trees  were  again  fairly  well  infested. 

Watbe  Solution  op  Fotassittic  Ctakide. 

Four  small  lemon  trees  badly  infested  with  Bed  Scale 
were  sprayed  with  potassium  cyanide  dissolved  in  water  at 
the  rate  of  1  ounce  to  1,  2,  3,  and  4  gallons,  respectively. 
Half  a  pound  of  hard  soap  was  added  to  the  3  gallon  test. 
The  trees  were  thorougUy  sprayed,  but  the  results  were 
negative  in  each  case. 

Summary. 

LniE-suLPHUB-SALT  WASH,  all  things  considered,  is  the 
best  remedy  for  the  White  Peach  Scale  that  we  have  tried 
thus  far.  It  does  not  destroy  the  insects  at  the  time  of 
spraying  but  kills  the  young  as  they  emerge  and  attempt 
to  settle.  The  soluble  compounds  are  evidently  the 
essential  part  of  the  wash  and  hence  the  great  excess  of 
lime  is  unnecessary.  Further  tests  must  be  made  on  a 
large  scale  to  fully  establish  the  validity  of  the  above 
conclusions. 

Resin  wash,  standard  strength,  is  a  cheap  and  effective 
remedy  for  the  Woolly  Aphis  above  the  surface  of  the 
ground.  Several  applications  will  keep  the  Bed  Scale  in 
check.  It  is  useless  for  the  White  Peach  Scale  during 
the  dormant  period. 

Soap  washes  are  not  satisfactory  for  use  against  the 
White  Peach  Scale  during  the  dormant  period,  because  of 
the  expense  of  efficient  s^engths  compared  to  lime-sulphur 
washes.  One  pound  of  soap  to  2  gallons  of  water  will 
keep  Bed  Scale  and  Woolly  Aphis  in  check.  Whale  oil 
soap  gives  somewhat  better  results  than  ordinary  soft  soap. 
Soap  washes  are  valuable  where  few  trees  are  to  be  treated 
on  account  of  the  ease  with  which  they  are  prepared  and 
applied. 


108 

Fabaffine  emulsion  is  certainly  of  little  value  against 
the  Bed  Scale,  and  also  the  White  Peach  Scale  during  the 
dormant  period.  Diluted  with  15  parts  water,  it  is  not 
effectual  agaiust  the  Woolly  Apbis,  and  if  used  stronger  it 
would  be  more  expensiye  than  resin  wash. 

CfANiDE,  in  solution,  at  the  strengths  indicated,  is  useles* 
for  the  Bed  Scale. 
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The  work  of  the  year  consisted  of  several  special  in* 
vestigations  and  the  routine  duties  of  attention  to  the 
entomological  correspondence  of  the  Department,  the 
peparation  of  special  reports  on  matters  appertaining  to 
insects,  visits  amongst  farmers,  contributions  to  the 
Departmental  periodical  publication,  and  the  inspection 
of  plant  imports. 

The  Plant  Import  Regulations  in  force  during  the  year 
were  those  proclaimed  in  1896,  but  the  delay  in  submit- 
ting this  report  enables  me  to  now  record  that  my  recom- 
mendations for  a  revision  of  the  regulations,  urged  for 
several  years,  have  at  last  been  adopted.  We  will  here- 
after, thanks  to  the  change,  be  much  less  likely  to  intro- 
duce insect  pests  with  importations  of  plants  from 
abroad.      Pests  of  fruit  trees  are  still  disseminated  from 
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Colonial  nurseries,  but  the  Minister  of  Agriculture,  on 
my  recommendation,  has  promised  to  introduce  the 
"  Nurseries  Inspection  and  Quarantine  Bill "  in  the  next 
session  of  Parliament.  This  Bill  was  drafted  by  the 
Board  of  Horticulture  of  the  Western  Province  seven 
years  ago,  and  has  been  repeatedly  supported  in  these 
annual  reports :  that  it  has  not  been  long  enacted  is 
much  to  be  regretted.  The  insects  found  on  imported 
trees  were  chiefly  of  species  already  established  in  the 
country,  but  several  "  finds  "  of  species  of  scale  insects 
^uite  foreign  to  the  Cape  were  made.  It  is  found  that 
reliance  cannot  be  placed  on  certificates  accompanymg 
consignments  declarmg  the  plants  free  from  insects,  and 
that  they  have  been  properly  treated  with  hydrocyanic 
acid  gas  as  a  precautionary  measure.  Living  scale  in- 
sects and  lepidopterous  larvae  have  been  found  on  several 
such  consignments.  Under  the  new  regulations  all  trees 
and  woody  plants  are  fumigated  with  the  gas  on  arrival. 
Two  additional  chambers  to  facilitate  this  work  have 
been  provided  at  Cape  Town. 

The  special  investigations  conducted  during  the  year 
will  be  discussed  in  detail  under  separate  headings.  The 
Assistant  Entomologist  has  demonstrated  in  a  very 
thorough  manner  the  efficacy  of  lime-sulphur  wash  for 
the  control  of  the  Bryobia  mite  of  fruit  trees,  and  has 
thrown  important  light  on  the  action  of  this  valuable  but 
hitherto  little  used  insecticide.  Investigations  into  the 
transmission  of  heartwater  of  sheep  and  goats,  malignant 
jaimdice  of  dogs,  and  Rhodesian  cattle  disease,  by  nieajis 
of  ticks,  have  occupied  much  of  my  own  time.  It  has 
been  shown  that  heartwater  is  transmissible  from  goats 
to  calves  by  means  of  the  Bont  Tick,  and,  vice  >)er$a, 
transmissible  by  the  same  agency  from  calves  to  goats, 
xtnd  calves  to  calves.  Transmission  of  Rhodesian  cattle 
disease  by  Rhipicephalus  sp.  ( appendiculatus  ? )  ha3 
been  demonstrated,  and  evidence  adduced  that  the  com- 
mon Rhipicephalus  decoloratus,  the  presumed  trans- 
mitter of  ordinary  redwater,  is  innocuous  as  r^ards  this 
<lisease. 
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NATURAL  CHECKS  FOR  INSECT  PESTS. 

Under  this  heading  it  was  last  year  announced  that 
immense  numbers  of  the  aphic-devouring  ladybird 
named  Hippodamia  convergent  had  been  introduced  tct 
the  Cape  from  Calif ornia  and  liberated  in  localities  whero 
Woolly  Aphis  was  abimdant.  The  ladybird  procreated 
once  in  South  Africa,  but  so  far  as  we  have  been  able  to 
determine,  it  completely  died  off  in  the  new  generation. 
During  the  past  summer  we  were  not  able  to  find  a  single 
descendant  from  the  hundred  thousand  or  more  speci- 
mens that  had  been  liberated.    At  no  time  was  there  a 
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lack  of  food  in  tKe  form  of  Woolly  Aphis,  and  generally 
there  was  an  abundance  of  other  kinds  of  aphides,  so  it 
^as  not  for  lack  of  food  that  the  ladybird  failed  to  estab- 
lish itself.  Nor  was  any  local  circumstance  responsible, 
for  the  failure  was  complete  in  the  Paarl  and  Stellen- 
bosch  divisions  as  well  as  at  the  Cape.  The  only  explan- 
ation I  can  suggest  for  the  failure  is  that  the  insect  pro- 
bably requires  a  greater  degree  of  cold  for  successful 
hibernation  than  the  Cape  climate  affords.  I  under- 
stand that  in  California  the  insect  is  only  found  amongst 
the  high  mountains  in  the  winter,  where,  owing  to 
greater  altitude  and  cover  of  forest  vegetation,  the  cold 
is  more  constant  than  amongst  the  bare,  rock-covered 
mountains  to  which  the  insect  might  retreat  in  the 
South-western  districts  of  the  Cape. 

Cryptolcemus  montroiizieri,— Thus  far  the  attempts 
to  get  this  mealy-bug  destroying  ladybird  established 
out  of  doors  in  the  Western  Province  have  failed ;  but 
better  fortune  has  rewarded  the  efforts  made  in  the 
Eastern  Province.  Colonies  were  sent  to  the  Curators 
of  the  Public  Gardens  at  King  William's  Town  and 
Graham's  Town,  and  at  both  places  the  species  estab- 
lished itself  in  Norfolk  Island  Pine  trees,  where  it  feeds 
vpon  a  scale  insect  {Eriococctis  araucarioe)  allied  to  the 
mealy  bugs.  The  mother  colony  *at  the  office  in  Cape 
Town  is  still  kept  up,  though  at  the  expense  of  consider- 
able time  and  trouble  in  procuring  food  for  it.  We 
expect  to  ultimately  succeed  in  getting  the  species  estab- 
lished in  the  Cape  district,  and  anticipate  that  it  will 
assist  in  suppressing  mealy  bu^  on  guava,  oleander  and 
other  everpfreen  growths,  and  also  be  of  value  in  ridding 
the  Norfolk  Island  Pine  of  its  disfiguring  scale,  but  we 
now  have  little  hope  that  it  will  prove  of  practical  im- 
portance in  holding  down  the  mealy  bug  of  the  grape 
vine. 

Lecanium  OLEiE  PARASITE. — The  ScutelUsta  cyanea 
sent  from  the  Cape  to  California  to  prey  upon  the  Black 
Scale  {Lecanium  olece),  the  worst  scale  pest  of  that 
coimtry,  appears  to  have  made  an  excellent  start  at  its 
work.     The  Entomologist  to  the  State  Board  of  Horti- 


culture,  in  an  article  published  in  the  California  Fruit 
Grower  for  January  17th,  1903,  said  :— 

'' Seventci'ii  of  the  parasites  reached  us  alive  but  onlj  four  were  females. 
.  .  .  .  We  have  succeeded  with  the^e  beyond  our  most  sanguine 
expL'Ctation.-'.  and  six  generations  have  been  bred  and  distributed  in  all 

counties  where  Black  Scale  is  troublesome Colonies  placed 

in  orubardi*  have  fione  throu<?h  all  their  changes  in  the  brief  space  of 

forty-sevtn  days.  This  is  extraordinarily  rapid  work Colonies 

have  b  en  liberated  upon  orange,  lemon,  olive,  prune,  oleander,  Ennflish 
holly  and  ^npper  trees,  and  in  each  instance  the  para&ite^  have  attacked 
the  ^>ca!o  and  the  young  maggots  have  been  bred  therein.  This  is  certainly 
encouraging,  v^*  the  celebrated  Vedaliti  cardnuilitt  positively  refuses  to 
eat  cottony  cushion  scale  (/.^.,  Australian  Bug)  raised  on  laburnum  and  a 
few  other  trt^e-*  and  plants In  all  my  experience  with  para- 
sitic and  predaccous  iniectn,  I  believe  that  Sciitel/i/fta  eyanea  will  prove 
to  be  one  of  tl:  e  most  valuable  yet  introduced  into  California.** 

The  Western  Australia  and  New  South  Wales  De- 
partments of  Agriculture  have  both  requested  that  they 
be  furnished  with  colonies  of  this  beneficial  insect,  and 
an  attempt  to  meet  their  wishes  will  be  made  during  the 
coming  winter.  So  well  is  the  scale  kept  suppressed  at 
the  Cape,  however,  that  there  is  great  difiiculty  in  get- 
ting together  sufficient  parasitized  material  to  make  even 
a  small  sending. 

The  Red  Scale  parasite  mentioned  in  last  year's  re- 
port has  not  yet  given  sufficient  promise  of  importance  in 
California  to  warrant  the  expense  of  its  introduction  to 
the  Cape.  It  will  not  be  forgotten  about,  however,  and 
should  it  ultimately  prove  at  all  successful  in  checking 
the  scale,  no  trouble  will  be  spared  to  secure  its  estab- 
lishment here.  From  the  latest  accounts  there  is  reason 
to  fear  that  it  is  identical  with  the  inefiicient  parasite 
already  present  at  the  Cape,  both  East  and  West 

Applications  for  Vedalia  colonies  are  still  received  by 
the  Department,  and  complied  with  as  opportunity  per- 
mits. No  really  serious  outbreaks  of  the  Australian 
Bug  are  known  to  have  occurred  anywhere  in  South 
Africa  for  many  years  now,  and  probably  most  of  the 
colonies  of  Vedalia  sent  out  are  needless,  the  ladybird 
being  so  widespread  that  any  outbreak  is  sure  to  be  sup- 
pressed within  a  short  time  without  any  interference  by 
man.  K  there  is  any  exception,  it  is  in  exposed  places 
like  Vryburg.  Vedalia  is  sent  there  every  year  from 
the  office,  but  each  year  it  is  said  to  die  off  completely 
during  the  winter. 


6 

In  compliance  with  an  urgent  request  from  Ascension^ 
received  through  the  Admiralty,  several  hundred  speci- 
mens of  Exochomus  nigromcumlatuSy  one  of  our  bene- 
ficial ladybirds,  were  collected  and  despatched  to  that 
island.  They  were  wanted  to  feed  on  the  conunon 
Woolly  Aphis  of  the  apple. 


EXPERIMENTS  WITH  INSECTICIDES. 

i  White  Peach  Scale. 

The    experimenting    with    soluble    washes    for   the 
destruction    of    the    White    Peach    Scale    {Biasfis 
^entagona),     began     in  1901,     was     continued     dur- 
mg    1902.      In    the    earlier    year    a  wholly  soluble 
;  wash  of  lime  sulphide,  without  salt,  proved  as  efiScacioos 

1  as  the  ordinary  lime-sulphur-salt  wash,  which  contains 

i  a  large  amount  of  lime  in  suspension,  in  addition  to  that 

combined  with  sulphur,  and  also  contains  salt;  and  it 
[  was  desired  to  learn  if  the  experience  of  another  season 

«  would  confirm  the  finding.       Accordingly  the  experi- 

^  ments  of  1901  were  duplicated,  trees  in  the  same  orchard 

;  at  the  Gk)vernment  Wine  Farm  being  used.     Unfortun- 

j  ately    for    the  experiments,  the  season  proved  an  un- 

favourable one  for  the  scale  insect,  the  pest  dying  oflF  to 
a  large  extent  on  the  control  trees  and  the  spring  hatch- 

■  ing  being  meagre,  but  as  far  as  could  be  determined 
;  under  the  circumstances  the  cheap,  easily-applied  lime 

■  sulphide  answered  as  well  as  the  more  expensive  lime- 
I                     laden  complete  wash. 

t  The  washes  applied  were:    Ordinary  lime-sulphur- 

salt    wash    prepared  from  forty  poimds  good  unslaked 
j  lime,  twenty  pounds  sulphur  and  fifteen  pounds  of  salt, 

1  in  full  and  half  strengths,  that  is,  diluted  with  water  to 

j  fifty  and  one  hundred  imperial  gallons    respectively; 

lime-sulphur  wash  prepared  from  ten  pounds  j^ood  xm- 
slaked    lime    and    twenty    pounds    of  sulphur  in  full- 
;•  strength,  fifty  gallons,  and  half  strength,  one  hundred 

,  gallons;  and,  finally,  soda-sulphm*  wash  prepared  from 


thirteen  and  one-third  pounds  98  per  cent,  caustic  sod}i 
and  twenty  pounds  of  Inne  (H.  G.  Webber's  proportion) 
in  the  same  dilutions.  The  lime-sulphur-salt  and  lime- 
sulj^ur  washes  were  all  cooked  forty  minutes,  by  which 
time  all  of  the  sulphur  was  in  solution.  The  soda- 
sulphur  washes  were  not  cooked ;  the  sulphiu:  was  first 
worked  to  a  thin  paste  and  then  the  caustic  soda  stirred 
in  with  the  result  of  chemical  reaction  at  once  with 
evolution  of  considerable  heat.  The  applications  were 
made  September  3rd,  4th,  and  5th,  which  this  season 
was  a  fortnight  before  the  buds  began  to  open.  As 
before,  the  superintendence  of  the  operations  was  left 
to  Mr.  C.  W.  Mally,  the  Assistant  Entomologist. 

Injuky  toTrees.— Although  the  experiments  were  not 
decisive  in  showing  superiority  in  any  one  of  the  washes 
over  the  other  two  kinds  against  the  scale  insect,  they 
proved  useful  by  demonstrating  in  a  most  emphatic 
manner  that  these  soluble  sulphide  washes  may,  under 
some  conditions,  prove  decidedly  injurious  to  the  trees. 
Just  what  the  conditions  are  we  do  not  yet  know  with 
certainty,  but  it  appears  to  us  to  be  chiefly  an  unripened 
state  of  the  wood  at  the  time  of  spraying.  On  previous 
occasions  of  spraying  with  lime-sulphur-salt  I  have 
noticed  that  thin  wood  inside  of  the  trees  was  sometimes 
damaged  or  even  killed,  but  never  before  have  I  seen, 
nor  have  I  ever  heard  or  read  of,  such  injury  as  befel 
many  of  the  trees  treated  this  time.  Trees  treated  with 
both  single  and  half  strengths  of  all  three  washes  were 
damaged,  but  the  damage  was  greatest  where  the 
stronger  washes  were  used  and  somewhat  more  notice- 
able on  the  trees  treated  with  soda-sulphur  than  on 
those  treated  with  the  other  washes.  The  injured  wood 
included  much  of  the  terminal  growth.  In  a  few  trees 
two-fifths  to  one-half  of  terminal  twigs  were  killed  back 
twelve  to  twenty  inches,  or  to  older  wood,  but  in  most 
the  injury  was  confined  to  under  one-third  of  the  twigs. 
The  fruit  crop  was  very  materially  affected,  and  it  was 
not  until  late  in  the  season  that  the  damage  appeared 
to  be  overcome.  The  first  observations  were  made 
September  15th,  ten  days  after  the  spraying.    Some  of 
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the  growth  was  akeady  dead  at  this  time  and  more  was 
showing  the  injury  by  patches  of  dead  bark,  yellowish- 
brown  in  colour,  at  one  or  more  places.  These  patches 
tended  to  enlarge  and  encircle  the  growth,  thus  killing 
everything  beyond.  Other  twigs  died  back  from  the 
tops.  The  full  injury  was  not  apparent  until  six  or  eight 
weeks  after  the  spraying.  The  mjured  trees  are  along- 
side trees  unharmed  by  lime-sulpnur-salt  wash  applied 
a  year  before,  and  are  of  the  same  variety  (Constantia 
Beauty).  This  part  of  the  orchard  lies  in  a  narrow 
valley  closed  in  by  tall  oaks  below.  A  small  brook  flows 
down  the  middle,  and  imquestionably  many,  if  not  all, 
the  injured  trees  had  too  much  water  at  their  roots 
during  the  winter  which  was  exceptionally  w^et.  All  of 
the  peach  trees  in  the  valley  have  shown  an  unusual 
numoer  of  bare  shoots  both  this  summer  and  last,  the 
buds  failing  to  start  at  the  proper  time  or  even  dying 
and  dropping  out.  This  abnormal  behaviour  of  peach 
buds  on  many  shoots  is  common  in  the  Colony,  and  is 
Usually  attributed  to  unseasonably  warm  spells  during 
the  winter.  But  whilst  the  control  trees  had  many  of 
these  leafless  shoots  this  year,  the  wood  in  their  case  wa^s 
sound  and  green  when  cut,  not  dead  and  sour  of  odour 
as  was  the  injured  shoots  of  the  sprayed  trees.  The 
injury  was  therefore  certainly  due  directly  to  the  spray- 
ing whatever  it  may  have  been  due  to  indirectly. 

Fortunately,  a  small  number  of  peach  and  nectarine 
trees  on  the  hillside  back  of  the  valley  were  included  in 
the  experimental  sprayings.  Some  of  these  are  seedling 
and  otners  grafted  sorts,  and  all,  though  of  bearii^g  age, 
are  much  younger  than  the  trees  in  me  valley.  They 
were  sprayed  from  the  same  batches  of  washes  and  on 
the  same  days  as  the  other  trees,  but  not  a  twig  on  any 
one  of  them  was  injured  by  even  the  stronger  washes. 
This  shows  conclusively,  I  think,  that  the  washes  were 
not  at  fault.  These  trees  leafed  out  much  better  t^haa 
those  below,  there  being  very  few  buds  latent  in  start- 
ing. Altogether,  therefore,  we  are  inclined  to  the 
opinion  that  whilst  directly  due  to  the  spraying,  the 
injury  was  indirectly  due  to  an  unhealthy  condition  of 


the  wood  at  the  time.  It  has  been  noticed  that  nursery 
stock  fumigated  lat€  in  the  fall  before  the  sap  is  down 
is  apt  to  be  damaged  in  a  very  similar  way,  whereas  the 
same  class  of  stock  fumigated  after  the  wood  is  fully  dor- 
mant is  not  injured  at  all  by  much  stronger  gas. 

Bryobia  Mite. 

For  several  years  the  Bryobia  Mite  has  been 
becoming  increasingly  injurious  in  the  newly  estab- 
lished prune  i  orchards  of  the  Western  Province, 
and  so  much  damage  was  done  in  the  season  1901-1902, 
that  the  Department  of  Agriculture  was  requested  by 
the  Board  of  Horticulture  to  have  experiments  under- 
taken with  the  view  of  determining  the  insecticides  oest 
adapted  for  its  control.  Arrangements  were  accord- 
ingly made  with  the  Cape  Orchard  Company,  Hex 
River,  for  experiments  in  their  extensive  prune  orchards, 
and  the  proposed  work  put  in  charge  of  Mr.  C.  W. 
Mally,  the  Assistant  Entomologist. 

Insecticides  TESTED.~The  tests  made  consisted  cf 
lime-sulphur-salt  wash  in  single,  two-thirds,  half,  and 
quarter  strength;  lime-sulphiu:  wash  (10  pounds  lime 
and  20  of  sulphur  with  50  gallons  of  water)  in  single, 
two-thirds,  half,  and  quarter  strength;  soda-sulphur 
wash  (13 J  pounds  caustic  soda,  20  of  sulphur  with  50 
gallons  of  water)  in  single,  two-thirds,  half,  and  quarter 
strength;  sulphur,  2  pounds  simply  mixed  with  4 
gallons  of  water;  p9,raffin  emulsion  (Riley  Hubbard 
formula)  diluted  respectively  with  two  and  a  half,  five, 
and  seven  and  a  half  parts  of  water  to  one  of  concen- 
trated emulsion ;  soft  soap  at  the  strengths  of  one  pound 
to  two,  three,  and  four  gallons  of  water  respec- 
tively; hard,  soap  (blue  mottle)  at  the  same 
strengths  as  soft  soap;  whale  oil  soap  (Catawba 
Island  make)  at  strengths  of  one  pound  to 
two,  and  three  gallons  of  water;  resin  wash 
at  full  and  at  two-thirds  of  ordinary  strength ;  Bordeaux 
mixture  made  by  6-6-25  formula ;  a  solution  made  of 
four  ounces  white  arsenic,  four  ounces  caustic  soda,  one 
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pound  soap  and  twelve  gallons  of  water;  and  lastly,  a 
naK-in-half  mixture  of  the  arsenic  preparation  and  Bor- 
deaux mixture.  The  most  heavily  infested  sections  of 
the  orchard  was  selected  for  the  experiments.  The 
trees  here  were  nine  years  old.  Blocks  of  eighteen  were 
treated  with  the  full  strength  lime-sulphur-salt,  limn- 
sulphur,  and  soda-sulphur  washes  and  smaller  blocks,  in 
most  cases  of  niae  or  twelve  trees,  with  each  of  the 
twenty-six  other  mixtures.  No  pains  were  spared  ta 
prepare  the  mixtiu'es  exactly  in  accordance  with  the  for- 
mulas, and  to  apply  them  by  the  most  thorough  spraying 
possible.  The  only  variation  from  the  formulas  was  in 
the  lime  employed.  Unslaked  stone  lime  was  purchaijed 
for  the  work,  but  on  being  opened  at  the  orchards  this 
was  found  so  poor  in  quality  that  a  high  grade  kiln 
slaked  lime  recently  bought  by  the  Company  was  sub- 
stituted ;  one  poimd  five  ounces  of  this  lime  was  used  for 
each  pound  of  unslaked  lime  called  for  in  formula.  The 
lime  and  sulphur  washes  were  all  boiled  forty  minutes. 
The  soda  andf  sulphur  wash  was  made  in  accordance  with 
the  directions  given  by  Mr.  H.  G.  Webber  in  Bulletin  8 
of  the  U.S.  Department  of  Agriculture,  Division  of 
^Vegetable  Physiology  and  Pathology.  There  is  no 
cooking  required,  the  caustic  soda  being  simply  stirred 
into  the  sulphur  after  the  latter  is  worked  to  a  thin  paste 
with  water.  The  crust  which  forms  at  the  bottom  of  ihe 
vessel  was  rejected.  The  preparation  is  thus  easily  and 
(juickly  prepared.  Its  application,  too,  is  easy,  since 
it  is  entu^ely  soluble  and  cannot  clog  the  nozzle  or  the 
intake  strainer  at  the  foot  of  the  pump;  but  the  solution 
is  even  more  caustic  than  lime-sulphur  and  makes  itself 
disagreeably  felt  when  the  spray  drifts  into  one's  eyes, 
and  the  skin  of  the  hands  is  soon  affected. 

A  series  of  all  the  sulphm*  containing  washes  was 
made  and  applied  August  7th — 11th.  Heavy  rains  fell 
August  12th — 16th,  and  so  heavy  were  some  of  the 
showers  and  forceful  the  accompanying  winds  that  it 
was.  deemed  advisable  to  repeat  all  these  tests  to  deter- 
mine if  the  eflScacy  of  spraying  with  such  washes  is  m 
any  way  materially  affected  by  a  storm  soon  after  the 
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application.  A  full  series  of  all  the  washes  was  applied 
August  16th— 22nd. 

The  rainfall  for  the  season  as  recorded  on  the  farm 
a  short  distance  from  the  scene  of  spraying,  was  as  fol- 
lows:—August  12th,  017  inches;  13th,  209;  14Lh, 
0-33;  23rd,  012;  24th,  Oil;  31st,  0-37.  September 
1st,  008;  9th,  0-63;  10th,  009;  11th,  0-22;  12th,  0-43; 
18th,  004;  19th,  108;  22nd,  114;  23rd,  105;  30th, 
•0-23.  October  1st,  004;  17th,  022;  27th,  007;  30th, 
0-22 ;  31st,  007.  No  more  rain  then  fell  up  to  the  New 
Year.  The  total  to  January  1st  on  the  first  spraying 
was  8-85  inches;  and  on  the  full  series  applied  later, 
«-26  inches. 

Examinations  were  made  about  once  a  fortnight  up 
to  the  first  of  the  year,  and  subsequent  ones  in  late 
January  and  early  March.  More  frequent  inspections 
were  impracticable  owing  to  the  distance  of  the  scene 
of  operations  from  the  office-  Hex  River  Station  is 
about  125  miles  from  Cape  Town,  and  the  orchards  a 
few  miles  beyond.  The  full  strength  resin  wash  and  tlie 
arsenic  preparation  caused  some  gumming  from  the 
bark,  but  this  injury  appeared  to  be  soon  overcome.' 
The  washes  containing  lime  retarded  the  development  of 
the  buds  by  a  few  days,  and  those  which  darkened  the 
bark,  including  all  tJie  soap  washes,  parafi&n  emulsion 
and  resin  wash,  accelerated  it ;  the  trees  done  with  the 
strongest  whale  oil  soap  wash  were  in  full  leaf  at  least 
twelve  days  ahead  of  untreated  trees.  However,  as  the 
season  advanced,  even  the  most  backward  trees  ap- 
peared to  catch  up  with  the  most  forward.  The  setting 
of  fruit  seemed  unaffected  by  the  washes,  and  was  qmte 
satisfactory. 

Results  of  Spraying. — Only  the  egg  stage  of  the 
mite  was  present  at  the  time  of  the  spraying,  and  not 
any  one  of  the  washes  seemed  to  have  any  appreciable 
effect  on  it.  The  eggs  were  deposited  amidst  old  shells, 
and  many  both  on  sprayed  and  unsprayed  trees  failed  to 
hatch,  and  hence  it  was  impossible  to  make  close  com- 
parisons ;  but  a  careful  inspection  a  few  weeks  after  the 
spraying  gave  the  impression  that  the  strongest  soluble 
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sulphur,    soap,    resin  and  parafiin  emulsion  sprays  had 
destroyed  a  small  proportion  of  the  eggs. 

The  eggs  began  to  hatch  in  the  middle  of  September, 
and  at  that  time  it  seemed  as  if  all  the  washes  were 
failures.  But  from  the  experience  of  previous  years,  we 
knew  to  expect  good  results  from  the  soluble  sulphur 
washes  at  least,  and  hopefully  continued  the  observa- 
tions. The  young  mites  swarmed  in  mjTiads  about  the 
swelling  buds,  and  appeared  to  feed  through  the  thin 
bark  of  the  twigs  as  well  as  on  the  young  fohage.  Eggs 
were  still  hatching  October  10th,  but  by  this  time  the 
results  of  the  spraying  were  becoming  strikingly 
apparent. 

The    mites    had  almost  disappeared  from  the  trees 
sprayed    with    the    strongest    lime-sulphur-salt,  lime- 
sulphur,     and     soda-sulphur  washes,  and  had  greatly 
diminished  in  nmnbers  on  the  trees  treated  with  the 
more  dilute  washes  of  these  kinds ;  whilst  on  the  trees 
sprayed  with  all  the  other  mixtures  the  mites  appeared 
almost  if  not  fully  as  numerous  as  on    the    unsprayed 
trees.     This  relative  condition  was  maintained  through- 
out the  season.     Eggs  from  the  new  generation  were  laid 
late  in  October;    some   were    found  to  be  hatching  on 
November  1st,  and  by  the  11th  nearly  all  had  hatched. 
In  early  December  eggs  were  again  found  in  abundance, 
and  also  mites  in  every  stage  of  growth.      But  up  to 
January  very  few  mites   were  to  be  found  on  the  trees 
sprayed    with    the    strongest  sulphide  washes,  the  one 
winter  spraying  apparently  sufficing  to  protect  the  trees 
for  the  season.     Towards  the  end  of  January  an  un- 
seasonable   storm,    accompanied  by  very  heavy  winds, 
ra^ed  for  several  days ;  and  when  the  orchard  was  next 
visited,  it  was  found  that  few  mites  remained  on  any  of 
the  trees.     Presxunably,  the  storm  was  accountable  for 
the  great  change.    The  foliage  of  the  trees  not  protected 
by  the  strong  sulphide  washes  had,  a  few  weeks  before, 
seemed  doomed  to  fall  before  the  fruit  ripened;     but 
thanks  to  the  disappearance  of  the  mites,  enough  of  it 
remained  to  prevent    any    serious    damage.      Even  in 
March,  however,  one  could  readily  pick  out  the  sulphide 
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protected    trees    at    a  distance  by  their  abundance  of 
bright  green  foliage. 

The  trees  sprayed  before  the  great  storm  of  August 
12th- 16th  with  the  sulphide  washes  remained  almost  as 
well  protected  as  those  sprayed  later  until  about  Decem- 
ber. Then  it  was  observed  that  the  earlier  sprayed  trees 
were  becoming  more  infested  than  the  later  sprayed  ones ; 
and,  curiously,  the  increase  of  the  pest  was  more  markoJ 
on  the  lime-sulphur-salt  than  on  the  lime-sulphur 
sprayed  trees.  The  soda-sulphur  washes  gave  results 
somewhat  inferior  to  and  less  lasting  than  the  other  two 
sulphides.  Soda-sulphur  is  more  expensive,  though 
more  easily  prepared,  and  is  more  disagreeable  to  apply 
owing  to  its  greater  causticity.  Only  the  strongest 
sulphide  washes,  that  is^  those  that  were  made  with 
twenty  pounds  of  sulphur  to  fifty  gallons  of  water,  were 
considered  satisfactory.  The  weaker  strengths  were 
greatly  superior  to  resin  wash,  paraffin  emulsion,  and  the 
soap  washes;  but  too  large  a  proportion  of  the  mites 
escaped  for  them' to  be  considered  really  successful. 

Summer  Remedies. — It  was  obviously  desirable  to 
ascertain  what  wash  answered  best  against  the  pest 
when  the  trees  were  in  foliage,  and  with  this  object  m 
view,  applications  of  various  preparations  were  made 
December  12th  and  13th.  These  preparations  were: 
lime-sulphur  wash,  ten  pounds  lime  and  twenty  of 
sulphur,  diluted  respectively  to  contain  these  amounts 
to  150,  225,  360,  525,  900,  1,500,  and  2,250  gallons  of 
cold  water;  hard  soap  at  the  rate  of  one  pound  in  six 
gallons  of  water;  paraffin  emulsion  of  Riley-Hubbavd 
formula  diluted  with  nine,  and  fifteen,  parts  of  water ; 
resin-soda  wash  (24  pounds  resin,  5  pounds  caustic  soda„ 
and  100  gallons  water)  at  full,  half,  and  quarter 
strength,  tobacco  infusion  from  roll  tobacco  at  the  raf.e 
of  one  pound  to  three,  and  one  pound  to  six,  gallons  of 
water ;  and  "  Odamine,"  a  tar  product  sheep  dip,  diluteil 
with  ten,  and  with  twenty,  parts  of  water. 

The  soap  mixture  killed  all  the  mites  that  were  hit ; 
so  apparently  did  the  stronger  paraffin  emulsions,  but 
at  the  next  inspection  many  mites  were  still  found  on  the 
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trees.  The  full  strength  resin  wash  did  capital  work, 
and  the  half  strength  did  fairly  good  work;  but  ibe 
^quarter  strength  and  the  weaker  parafl&n  emulsion  were 
both  unsatisfactory.  The  stronger  tobacco  wash  con- 
siderably decreased  the.  pest  but  it  did  not  wet  well. 
The  weaker  was  unsatisfactory.  These  contact 
destroyers  all  seemed  to  do  best  when  applied  in  a  fiiie 
spray  through  cyclone  nozzles.  The  Odamine  at  both 
strengths  was  effectual  in  destroying  the  mites,  but  iii- 
jured  the  foliage  and  fruit- 

.  The  lime-sulphur  washes  were  efficient  in  proportion 
to  their  strength.  None  injiu:ed  the  foliage  or  frua. 
Some  mites  were  destroyed  at  once  by  the  strongest 
wash,  but  in  general  the  good  results  appeared 
gradually.  On  Christmas  very  few  mites  were  found 
where  the  strongest  wash  had  been  used,  and  no  great 
number  where  the  second  strength  had  been.  The 
weaker  strengths  had  done  some  good  but  not  enough 
for  satisfaction. 

Conclusions. — ^The  results  reached  justify  the  em- 
phatic recommendation  of  the  lime-suiphiu'  wash  for 
both  summer  and  winter  use  against  the  Bryobia  Mite. 
The  wash  is  nothing  more  than  the  lime-sulfdiur  sheep 
dip  familiar  to  farmers  made  with  different  quantities 
of  water.  It  is  made  by  boiling  twenty  pounds  of 
sulphur,  with  ten  pounds  of  unslaked  or  the  propor- 
tionate quantity  of  slaked  lime,  in  water  imtil  the  com- 
plete solution  of  the  sulphur  is  effected,  and  by  them 
diluting  the  preparation  to  ^e  extent  desired;  for 
winter  use  against  the  Bryobia  the  dilution  recom- 
mended is  to  fifty  imperial  gallons,  and  for  summer  use, 
to  one  hundred  and  fifty  gallons.  The  wash  may  be 
applied  hot  or  cold  in  this  climate,  but  should  not  be 
aUowed  to  chill  when  concentrated  as  a  precipitation  of 
<jrystals  may  then  take  place.  The  "  ooze  "  may  be  re- 
jected or  stirred  in  for  winter  use,  but  should  be  rejected 
for  summer  use.  The  spraying  in  winter  should  be  very 
thoroughly  done  imder  pressiu'e  from  the  pump  heav}^ 
enough  to  drive  the  liquid  into  every  crack  and  crevice 
in  the  bark;  particularly  should  no  part  of  the  hark  on 
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the  young  wood  escape  a  coating.  The  summer  spray- 
ing should  be  done  with  equal  thoroughness  but  with  a 
less  forceful  spray.  As  the  action  of  uxe  wash  is  almost 
entirely  on  the  mites  themselves,  not  on  the  eggs  whick 
alone  are  present  in  the  winter,  the  winter  application 
should  be  done  as  late  in  the  season  as  is  practicable. 

The  action  of  the  sunmier  strength  wash  recom- 
mended has  only  been  tested  on  prune  trees  to  which  no 
injmy  at  all  was  done.  But  for  fear  that  the  foliage  of 
other  kinds  of  trees  be  more  sensitive  than  that  of  th& 
prune,  it  is  suggested  that  caution  be  exercised  in  treat- 
ing other  kinds  until  it  is  seen  whether  or  not  injury 
.results.  If  injury  does  result,  a  more  dilute  strength 
should  be  used.  Where  lime  is  not  easily  procurable 
it  may  be  advisable  to  use  soda-sulphur  wash  in  place  of 
the  lime-sulphur.  It  proved  non-injurious  to  the  prune 
trees  treated  dm*ing  the  winter  in  tne  experiments,  Init 
we  do  not  know  whether  or  not  it  can  be  used  with  safety 
during  the  summer  at  the  strei^th  relative  to  that  at 
which  lime-sulphur  proved  safe,  namely,  thirteen  and 
one-third  pounds  of  98  per  cent,  caustic  soda  and  twenty 
pounds  of  sulphm*  to  one  hundred  and  fifty  gallons  of 
water. 

The  experimental  washes  were  all  applied  with 
Morrill  and  Morley  "  Eclipse "  pumps,  of  which  excel- 
lent des^  the  Cape  Orchard  Company  has  several  in 
use,  each  supplying  two  lines  of  hose.  To  enable  them 
to  cope  at  better  advantage  with  the  immense  amount  of 
spraying  which  they  must  hereafter  do  each  season,  I 
have  recommended  that  a  power  spraying  outfit  be  pro- 
cured to  supplement  the  hand  pmnps.  One  of  these  is 
now  on  order,  the  selection  being  a  Goulds'  Company 
triple  action  pump  operated  by  a  gasoline  engine.  I 
have  also  recommended  the  Company  to  set  up  a  steam 
cooking  plant,  and  this  recommendation  will  probably 
be  soon  followed. 
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TICKS  AND  THE  EHODESIAN  CATTLE 
DISEASE. 

During  the  latter  half  of  the  year  continuous  atten- 
tion was  given  to  experimental  work  bearing  on  the 
transmission  of  the  serious  cattle  disease  that  since  the 
latter  part  of  1901  has  been  raging  in  Rhodesia.  The 
disease  is  considered  to  be  redwater  by  the  various 
veterinary  authorities  who  have  thus  far  studied  it,  but 
several  marked  distinctions  can  be  drawn  between  it  and 
typical  redwater,  and  therefore  a  distinctive  name  for  it, 
su(Jh  as  the  one  used  here,  is  deemed  desirable.  Nq 
experimental  work  has  been  undertaken  in  South  Africa 
to  affirm  the  observation  made  in  America  and  Australia 
that  redwater  is  transmitted  by  ticks,  but  the  evidence 
to  this  effect,  obtained  in  practical  experience  at  the 
Cape,  is  most  convincing.  It  seems  quite  certain  that 
the  most  common  cattle  tick  of  the  country,  the  so-called 
Blue  Tick,  is  associated  with  the  disease;  indeed,  Dr. 
Koch,  in  his  redwater  investigation  in  German  East 
Africa,  six  years  ago,  produced  the  disease  in  a  clean 
area  through  the  agency  of  what  was,  with  little  reason- 
able doubt,  this  particular  species  of  tick.  The  scientific 
name  of  the  tick  is  Rhipicephalus  decoloratus.  It  is 
very  closely  allied  to  the  species  of  ticks  that  are  recog- 
nised as  transmitters  of  redwater  in  North  and  South 
America  and  Australia. 

Through  the  kind  services  of  Mr.  William  Robertson, 
Bacteriologist  of  the  Cape  Agricultural  Department, 
who  studied  the  Rhodesian  cattle  disease  at  Salisbury 
last  June  and  July,  and  those  of  Mr.  C.  E.  Gray,  the 
Chief  Veterinary  Surgeon  of  Rhodesia,  and  of  his  staff, 
this  office  has  received  many  lots  of  living  ticks  taken 
from  cattle  suffering  from  the  Rhodesian  disease.  Most 
of  the  ticks  have  been  of  the  common  blue  species,  and 
it  was  quite  expected  that  the  progeny  of  these  would 
give  rise  to  the  malady-  But  although  five  different 
lots,  received  at  different  times  from  different  parts  of 
Rhodesia,  have  been  tested  on  what  are  unquestionably 
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susceptible    cattle,     this  common  cattle  tick  (Rhipice- 
phalus  decoloratus)  has  failed  to  produce  any  fever- 

The  number  of  ticks  applied  from  two  of  the  lots  was 
very  large,  and  it  is  difl&cult  to  conceive  how  the  animals 
escaped  infection  if  the  ticks  were  pathogenic.  The 
parent  ticks  that  gave  rise  to  the  first  lot  tested  were 
taken  by  Mr.  Eobertson  from  a  case  of  the  disease  which 
he  himself  diagnosed.  Three  animals  were  heavily  in- 
fested, and  some  himdreds  of  female  ticks  fed  to  reple- 
tion and  dropped  from  each  of  these. 

Very  few  of  the  different  lots  of  ticks  re- 
ceived from  Rhodesia  have  consisted  entirely  of 
Rhipiceiyhalus  decoloratus/  Often  specimens  of  the 
Bont  Leg  Tick  {Hyalomma  aegyptitim)  and  the  Red  Tick 
{Rhipicephalus  evertsi)  were  included,  and  almost  all 
the  lots  contained  specimens  of  one  or  more  species  of 
Rhipicephalus,  which  were  quite  new  to  me;  part  of 
the  last  are  probably  to  be  referred  to  Rhipicephalus 
simus.  The  progeny  from  two  lots  of  Rhipicephalus 
evertsi  were  tested  but  failed  to  produce  fever.  This 
species  of  tick  first  drops  from  the  host  after  the  com- 
pletion of  its  nymphal  feeding  and  the  specimens 
applied  were  not  tested  in  the  final  stage,  they  being 
destroyed  after  they  came  away  as  nymphs.  The 
progeny  from  two  lots  of  Rhipicephalus  simus  (?)  were 
also  applied,  but  not  a  single  specimen  appeared  to  feed ; 
if  any  did  attach  they  failed  to  communicate  the  disease. 

Nymphs  of  Rhipicephalus  sp,  accompanied  two 
sendings.  These  were  few  in  number  and  were  taken  at 
the  time  to  be  nymphs  of  Rhipicephalus  evertsi.  They 
came  from  sick  cattle  during  the  middle  of  October. 
The  two  lots  were  mixed,  and  after  about  a  month  the 
change  to  the  adult  stage  was  complete.  On  November 
27th  all  the  active  specimens,  five  females  and  two  males, 
were  liberated  witlun  a  cloth  on  the  leg  of  an  ox.  The 
two  males  and  one  of  the  females  attached.  Three  of 
the  other  females,  and  probably  the  foiu'th  as  well,  were 
crushed  under  foot  and  thus  thrown  out  of  account. 
Fifteen  days  after  the  application  of  the  ticks  fever 
appeared,  and  four  days  later  organisms  characteristic 
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of  Rhodesian  cattle  disease  were  found  in  the  capillaiy 
blood  by  Mr.  Robertson.      The  temperature  remained 
high  for  twelve  days  and  then  for  a  day  fell  to  normal ; 
on  the  following  day,  December  26th,  the  animal  died. 
Dr.    Hutcheon    and   Mr.  Robertson  conducted  a  post- 
mortem examination,  and  both  pronounced  the  appear- 
ance of  the  organs  to  be  tj^ical  of  the  Rhodesian  malady 
as  opposed  to  ordinary  redwater.    Thus  it  has  been  de- 
monstrated that  the  disease  is  communicated  from  ani- 
mal to  animal  through  the  medium  of  ticks.  Whether  the 
infection  in  the  one  case  produced  was  derived  by  the 
transmitting  ticks  in  their  nymphal  feeding  or  whether  it 
came  to  them  through  the  egg  stage  is  not  known.    But, 
however  the  infection  was  derived,  the  facts  remain 
that    adults    transmitted    it  and  that  these  were  of  a 
species    having    no    close    afl&nities  with  the  common 
species  presimied  to  be  the  carrier  of  ordinary  redwater. 
There  is  no  need  now  to  speculate  on  the  significance  of 
these  facts  as  fiu'ther  investigations  are  in  progress. 


TICKS  AND  MALIGNANT  JAUNDICE. 

An  investigation  of  the  association  of  the  common 
South  African  Dog  Tick  {Hcemaphysalis  leachi)  with 
the  widely  spread  canine  disease,  malignant  jaundice^ 
formed  as  important  part  of  the  work  for  1902  as  it  did 
for  1901.  The  work  has  not  yet  been  carried  to  a  stage  at 
which  it  can  be  conveniently  discontinued,  and  until  it 
has  been,  a  detailed  report  will  not  be  submitted.  The 
main  conclusions  recorded  in  last  year's  report  have 
been  abundantly  verified  and  satisfactory  progress  made 
on  new  ground.  A  striking  example  of  the  peculiar  and 
extraordinary  fact  that  the  infection  of  the  disease  is 
transmitted  by  the  tick  only  when  it  is  in  the  adidt 
stage,  and  then  only  when  its  maternal  parent  imbibed 
infectious  blood,  was  afforded  by  the  infection  of  two 
puppies.  An  inunense  number  of  ticks  that  were 
progeny  of  females  taken  off  a  sick  pointer  in  July  were- 
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fed  on  these  pups  as  larvae  and  nymphs.  No  attempt 
was  made  to  count  the  ticks,  but  probably  over  twenty- 
five  thousand  larvae  were  applied  and  at  least  five  thou- 
sand nymphs.  Despite  the  heavy  infestation  the 
puppies  suffered  very  little ;  indeed  they  evinced  no  dis- 
<K)mfort,  eating  and  drinking  and  playing  togethw  as 
usual  and  not  scratching;  at  the  ticks.  Different  batches 
of  the  two  stages  were  led  on  them  between  November 
1st  and  December  21st,  and  the  worst  noticeable  effect 
was  to  cause  a  decrease  of  a  few  oimces  in  weight  each 
time,  losses  which  were  quiddy  made  up  in  intervals  of 
rest  from  the  infestation.  On  December  22nd  both 
were  infested  with  some  of  the  same  ticks  as  adults, 
twelve  females  being  applied  to  each.  These  adult 
ticks,  it  was  anticipated,  would  transmit  infection  in- 
herited from  the  parent  tides  taken  from  the  sick  dog. 
And  they  did.  In  ten  days  both  of  the  little  animals 
were  in  fever,  and  after  lingering  prostrate  for  a  few 
days,  both  died  of  most  pronounced  malignant  jaundice. 
It  has  been  found  that  both  male  and  female  ticks 
transmit  the  infection,  and  that  ticks  that  crawl  from 
dogs  that  have  died  from  the  disease  may  convey  the 
infection  to  other  dogs-  In  the  latter  case,  the  infection 
is  not  from  the  animal  the  ticks  have  recently  left,  but 
still  infection  derived  through  the  egg  stage  from  the 
last  generation.  The  progeny  of  females  engorged  on  a 
convalescent  dog  may  be  wholly  innocuous  in  afl  stages, 
and  the  same  is  true  of  the  progeny  of  ticks  from 
long  recovered  dogs  whose  blood,  when  inoculated,  in 
quantities  of  2  c.c.  and  above  at  least,  is  highly  virulent. 
Further,  not  all  the  progeny  of  ticks  engorged  on 
actually  sick  animals  seem  infectious,  and  it  is  conjec- 
tiu^ed  from  the  evidence  obtained  that  the  progeny 
become  infected  in  proportion  to  the  extent  of  the  in- 
fecting organisms  in  the  blood  imbibed  by  the  mother 
tick.  If,  for  instance,  the  mother  tick  comes  from  a 
sick  dog,  whose  blood  is  swarming  with  the  Piroplasma 
organisms,  all  or  nearly  all  of  her  progeny  probably 
share  in  the  division  of  the  infection,  and  thus  are  made 
capable  of  transmitting  the  disease ;  while  if  the  mother 
tide  comes  from  a  healthy  recovered  dog,  in  whose  blood 
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it  is  impracticable  to  demonstrate  the  existence  of  the 
organism  by  microscopic  examination,  few  or  perchance 
none  of  the  progeny  may  receive  any  of  the  infection 
and  thus  become  pathogenic.  The  severity  of  the 
disease,  when  transmitted  by  ticks,  seems  not  to  be 
influenced  by  the  number  of  the  ticks  that  transmit  the 
infection,  that  is,  by  the  quantity  of  infection,  but  to  be 
largely  governed  by  the  quality  of  the  infection  the  ticks 
transmit,  be  these  few  or  many.  A  young  jackal  has 
stood  infestation  with  a  large  number  of  pathogenic 
adult  ticks  and  also  subsequent  inoculation  with  blood 
from  a  sick  dog  without  exhibiting  any  manifestation  of 
the  disorder.  The  ticks  fed  quite  as  well  as  they  would 
have  done  on  a  dog. 


TICKS  AND  HEARTWATER. 

The  room  for  profitable  researcn  in  determining  the 
relations  that  exist  between  ticks  and  heartwater 
appears  to  be  yet  far  from  exhausted,  and  the  present 
notes,  like  those  submitted  in  the  annual  reports  for  the 
two  previous  years,  are  principally  intended  as  a  record 
of  the  progress  made  in  the  period  reviewed.  For  con- 
venience in  reference,  the  oiief  features  of  the  year's 
studies  will  be  presented  under  suggestive  sub-headings. 

A.  Infection  Transmitted  from  Goats  to  Calves 
THROUGH  THE  MEDIUM  OF  THE  BoNT  TiCK.  "The  intention 
to  test  heartwater  pathogenic  ticks  on  calves  was 
announced  in  last  year's  report  (p.  36).  The  chief  cir- 
cumstances which  led  to  the  test  were  (1)  the  recorded 
evidence  of  Mr.  John  Webb  before  the  Cattle  Diseases 
Commission  in  1876  that  calves  began  to  do  badly  co- 
incidently  with  the  appearance  of  the  Bont  Tick  (1901 
report,  p.  39),  (2)  a  note  in  a  report  from  the  Magistrate 
of  East  London,  in  1875,  that  sheep  and  calves  were 
becoming  increasingly  difficult  to  rear  in  the  western 
wards  of  his  district  (1901  report,  p.  33),  and  (3)  the 
assertion    made    in  an  ofl&cial  minute  by  the  Colonial 
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Bacteriologist  that  heartwater  in  small  stock  was  iden- 
tical with  "  imapunga  "  in  cattle. 

1.  Ox  No.  1,  bull  calf,  about  six' months  old,  re-jeivx-d  from  Elf^enbor/,  March 

15th.  Infested,  March  29th,  with  one  hundred  Bont  Tick  nymphs  taken  a«* 
engorged  larvse  from  goat  No.  LXXV.  when  dying  of  htartwater,  March  0th  . 
The  ticks  were  liberated  within  a  ntocking  drawn  over  a  foreleg  :  forty- 
seven  were  recovered  after  enior;<:ement  and  probably  many  more  fed  at* 
crushed  remains  were  found  underfoot.  Fever  set  in  April  18th,  twenty 
days  from  the  application  of  the  tick>i.  and  from  then  on  the  temperature 
remained  abnormally  high.  On  the  2Lst  the  appetite  failed  and  on  the 
next  day  the  animal  wa^  found  prostrate  on  its  belly,  suffering  prreatly. 
It  died  at  night-fall,  and  on  the  foUowinyr  morning  was  opened  by  Dr. 
Hutcheon.  The  mesentery  was  much  inflamed,  the  kidneys  were  dark 
and  conjested,  but  all  the  other  organs  were  found  practically  normal  in 
appearance.  The  lesions  of  heartwater,  &s  u^ualIy  been  in  pheep  and 
roats,  were  wholly  absent  beyond  a  few  i^mall  petechiae  in  the  heart. 
Smears  were  taken  from  the  blood  and  from  various  organs,  but  Mr.  Wm. 
Robertson  (the  Bacteriologist  of  the  Department)  found  no  orgaiit^ms  in 
any  of  these  under  the  microscope. 

2.  Ox  No.  2.  bull  calf,  about  six  months  old.  received  from  Elsenberg,  March 

15th.  Infested  with  eame  number  of  ticks  from  goat  LXIV.  and  at  the 
same  time  as  Ox  No.  1.  About  seventy  fed  to  rei)lction  and  were  recover- 
ed. Fever  appeared  ^ril  18th  as  in  the  other  cas?.  but  abated  after 
twelve  days  without  at  any  time  making  the  animal  prostrate.  Between 
April  23rd  and  the  27th  very  little  food  was  taken. 

3.  Ox  No.  5,  heifer  calf,  about  six  months  old,  received  from  ELstnberg  June 

4th.  Infested  June  14th  with  one  hundred  Bont  Tick  nymphs,  taken  as 
engorged  larvoB  from  goat  LV.  when  dying  of  heartwater  March  17th. 
Seventy -one  were  recovered  alive  after  feeding,  and  probably  many  more 
fed  to  repletion  but  were  crushed  underfoot  in  bottom  of  stocking.  Fever 
temperature  prevailed  July  6th  to  loth  except  July  9th  to  11th  when 
readings  were  about  normal.  No  visible  indications  of  illness  were  shown 
until  the  14th  when  appetite  became  small  and  animal  was  seen  to  be 
falling  off  in  condition  ;  it  rallied  rapidly  after  the  lap'-c  of  fever. 

As  will  shortly  be  shown,  the  infectious  nature  of  the 
fever  produced  in  all  three  of  these  animals  was  proved 
by  the  effects  of  inoculation  of  blood  from  them  into 
goats ;  and  subsequent  events  have  shown  that  the  fever 
was  certainly  that  of  heartwater.  Nos.  2  and  5  are 
alive  at  the  time  of  writing.  The  temperature  readings 
of  all  three  animals  during  the  critical  period  of  the  test 
and  for  a  few  days  before  the  application  of  the  ticks  are 
given  in  Table  I.  of  the  Appendix. 

B.  Infection  Transmitted  from  Calves  to  Calves 

THROUGH  THE  MEDIUM   OF  THE  BONT  TiCK.— Bout   Tick 

larvae  were  applied  to  Oxen  Nos.  1  and  2  as  soon  as  these 
animals  were  found  to  be  in  fever.  No.  1  died  before  the 
larvae  applied  to  it  had  time  to  feed  to  repletion,  but 
numerous  engorged  larvae  were  recovered  from  No.  2  on 
and  about  April  22nd.  Some  of  these  ticks,  as  nymphs^ 
were  tested  on  calves  as  follows: — 
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1.  Ox  8,  bull  oalf,  about  six  montha  old,  reoeiTod  from  EUenbeig,  Hay  2ad. 

Infested  on  June  Gth  with  about  one  hundred  Bout  Tick  nymphs  off  Ox 
No.  2  about  April  22nd.  Thirty-three  or  more  fed  to  repletion.  The 
temperature  readings  were  abnormally  high  almost  from  the  start,  but 
an  unmistakable  fever  period,  with  loss  of  condition  and  lack  of  appetite 
lasted  from  July  1st  to  the  11th ;  after  this  period  the  animal  improred  in 
condition  and  its  temperature  readings  approximated  the  normal. 

2.  Ox  4,  bull  calf,  about  three  months  old.  from  Elsenberg,  received  May  17th, 

and  at  once  infested  with  about  fifty  Bont  nymphs  off  of  Ox  No.  2.  None 
of  these  ticks  attached,  probably  because  they  were  applied  before  the 
chitin  of  their  mouth  parts  had  had  time  to  properly  harden.  Forty 
more  ticks  of  the  same  lot  were  liberated  in  the  stocking  on  May  27th, 
and  of  these  twenty -two  fed.  Fever  appeared  June  1 8  th  but  did  not  be- 
come pronounoed  until  several  days  later.  A  complication  of  purging 
came  on  as  the  animal  weakened  and  coaaod  to  feed.  Recovery  became 
improbable  and  to  end  the  little  animars  misery  it  was  despatched  on 
July  3rd.  The  lungs  and  heart  were  found  to  be  quite  healthy,  and  there 
was  little  to  suggest  heartwater  as  it  is  ordinarily  seen  in  sheep  and  goati>. 
The  fourth  stomach  was  ulcerated  and  the  intestine  much  inflamed,  lesions 
possibly  due  to  the  complication. 

The  fever  in  both  these  cases  was  doubtless  heartwater 
communicated  by  the  Bont  Tick  nymphs  from  No.  2. 
As  is  shown  under  D  below  the  disease  was  transmitted 
to  goats  by  blood  drawn  during  the  fever  interval.  The 
severity  of  the  disease  in  No.  4  was  doubtless  due  largely 
to  the  unfortunate  bowel  comphcation.  The  tempera- 
tures recorded  from  both  animals  are  shown  in  Table  2 
of  the  Appendix.  The  abnormally  high  readings  for 
No.  3  before  the  proper  fever  period  may  have  been  due 
to  the  inoculation  of  this  animal  a  month  before  (May 
7th)  with  blood  supposed  to  contain  a  species  of 
Trypanosoma.  The  inoculation  was  not  followed  by 
any  appearance  of  this  organism  in  the  blood  stream, 
but  the  temperatuare  soon  became  abnormally  high, 
and  remained  so  until  after  the  attack  of  heartwater. 
The  animal  is  still  imder  observation  at  the  time  of 
writing,  and  appears  quite  healthy. 

C.  Infection  transmitted  from  Calves   to   Goats 

THROUGH  THE  MEDIUM  OF  THE  BONT  TiCK.— The  ticks  f  Or 

these  experiments  came  from  Oxen  Nos.  2  and  5  during 
their  respective  fevers,  which  it  should  be  borne  in  mind 
were  of  a  mild  character  and  from  which  recover}'  was 
rapid. 

1.  Goat  No.  LXII.,  Angora  cross  ewe,  from  Stellenboech  in  March.  Used 
during  April  for  a  teit  of  the  Blue  Tick.  Infested  May  13th  with  about 
thirty  Bont  Tick  nymphs  from  Ox  No.  2  in  latter  part  of  April.  Only 
one  specimen  attached  itself.  Forty  more  of  same  lot  applied  May  20th. 
None  of  these  appeared  to  become  attached.  Forty  more  applied  May 
27th,  and  this  time  at  least  twelve  fed.  Fever  became  manifest  June  8th, 
and  death  followed  on  June  12th.  It  Ib  uncertain  whidi  of  the  three 
batches  of  ticks  transmitted  the  infection. 
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2.  Goat  No.  LXIII,  Angora  otojj  ewe,  from  Stellenbo^h  in  March.  Used 
during  April  for  a  test  with  the  Blue  Tick.  Infested  May  13th,  May  20th, 
and  May  27th  with  the  same  number  of  ticks,  and  these  of  the  same  lot, 
as  Were  applied  to  LXII.  At  least  four  of  the  second  batch  and  sixteen  of 
the  third  batch  fed  to  repletion.  Fever  appeared  June  12th  and  death 
followed  on  June  17th. 

S.  Goat  No.LXXIIl.,  Angora  cross  ewo,  from  Stellenbosch  May  9th.  Infested 
May  14th  with  thirty  Bent  Tick  nymphs  from  Ox  No.  2,  and  of  these 
three  bit.  A  second  batch  of  same  ticks,  numbering  forty,  applied  May 
27tb,  and  of  these  at  least  twenty  fed  to  repletion.  Fever  appeared  June 
Hth  and  terminated  fatally  June  19th. 

No  doubt  was  entertained  that  the  respective  fevera 
were  the  result  of  infection  communicated  by  the  ticks, 
but  the  uncertainty  of  the  incubative  period  led  to  a 
repetition  of  the  test  on  one  goat  with  ticks  from  the 
same  lot. 

4.  Goat  No.  LXXIX.,  Angora  cross  kapater,  received  June  13th  from  Faure.. 
Infested  June  21st  with  forty  nymphs.  Only  part  of  them  attached  and 
none  of  these  came  away  engorged  until  July  4th.  Eleven  recovered. 
Fever  appeared  July  13th  and  terminated  fatally  July  Kith. 

The  ticks  applied  to  all  four  of  these  animals  were 
liberated  within  stockings  of  stout  calico  tied  securely 
about  the  leg  above  the  knee  and  above  the  foot.  Ticks, 
of  this  kind  attach  fairly  well  to  the  legs  of  goats,  but 
they  take  much  longer  to  get  their  fill  of  blood  than  da 
specimens  that  attach  to  the  trunk  of  the  body  or  on  the 
tiughs.  Many  specimens  on  the  body  often  succeed  in: 
fillmg  out  within  five  days,  and  few  take  longer  than 
eight,  whilst  few  on  the  shins  and  feet  take  less  than  a 
fidl  week,  and  many  from  ten  days  to  a  fortnight,  and 
some  much  longer.  It  is  not  yet  known  just  when  the 
infection  of  heartwater  is  transmitted;  but  it  is  now 
established  that  infections  by  ticks  applied  to  the  legs 
generally  take  several  days  longer  to  produce  the  disease 
than  infections  by  ticks  applied  to  the  udder  or  elsewhere 
on  the  belly.  The  ticks  used  to  infect  cases  1  to  4  above 
had  all  been  kept  in  the  incubator  to  hasten  the  meta- 
morphosis from  larva  to  nymph ;  others  that  had  come 
from  Ox  No.  2  at  about  the  same  time  were  allowed  to 
transform  at  the  ordinary  temperature  of  the  office,  and 
specimens  of  these  were  used  for  the  three  following 
tests, 

6.  Goat  No.  LXIX,  Angora  cro-a  kapater.  received  from  Stellenbosch,  May 
lOth.  Used  for  various  tests  of  questionably  paUiojfenic  ticks  and  blood 
for  over  six  months.  Infested  December  31st  with  thirteen  Bont  Tick 
nymphs  that  as  larvs  had  fallen  from  Ox  No.  2  on  April  22nd.  One 
recovered  on  the  eigrhth  day  and  four  more  on  the  fourteenth.  Fevear 
appeared  January  Hth  and  terminated  fatally  January  17th. 
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6.  Goit  No.  LX XXVII..  Angfora  cross  kapiter,  from  Faure  in  late  November. 

Infested  December  2nd  with  twenty  Bent  Tick  Nymphs  from  Ox  No.  2, 
April  22nd.  Twelve  recovered  on  December  10th  and  two  more  two  days 
later.  Fever  appeared  December  1 1th  and  terminated  fatally  December 
2«)th. 

7.  Goat  No.  LXXXVI..  Angora  cross  kapater,  from  Faure  in  late  November. 

I  nf edited,  without  producing  fever,  with  Bont  Tick  adult:«  during 
December.  (See  H).  Infested  January  22nd  with  four  Bont  Tick 
nymphs  from  Ox  No.  2.,  April  22nd.  Three  removed  when  nearly  en- 
gorged on  January  2Sth.  Fever  appeared  February  Hrd  and  terminated 
fatally  February  7th. 

Incidentally,  cases  5,  6  and  7  show  that  the  ticks  re- 
tain the  capacity  to  infect  indefinitely,  and  are  ready  at 
any  time  to  transmit  the  disease.  The  four  ticks  used  on 
case  7  were  the  sole  survivors  of  the  nymphal  ticks  from 
the  ox.  They  fell  from  the  ox  on  April  22nd,  1902,  and 
were  applied  to  the  goat  just  nine  months  later.  To 
one  unfamiliar  with  the  habits  of  ticks,  it  would  seem 
almost  incredible  that  an  active  creature  could  live  so 
long  a  period  without  food.  The  harbouring  of  the  infec- 
tion of  the  disease  does  not  appear  to  exert  any  injurious 
effect  on  the  health  of  the  tick. 

Whilst  Ox  No.  5  was  in  fever  a  number  of  non-patho- 
genic Bont  Tick  nymphs  w^ere  fed  on  it,  the  ticks  thus, 
presumably,  being  made  pathogenic.  To  further  affirm 
that  the  disease  was  transmissible  from  calves  to  goats 
through  the  medium  of  the  Bont  Tick,  some  of  these 
specimens  were  used  for  the  following  test:-r- 

8.  CJcat  No.  LXXXVI II.,  Angora  cross  kapater,  from  Faure  about  Deceml>er 
l>t.  Infested  on  December  22nd  with  twenty-five  male;*  oflf  Ox  No*  ">  an 
nymphj*  July  15th  to  18th.  Nearly  every  specimen  attached.  Fever  ap- 
peared January  5  th  and  terminated  fatally  January  9th. 

Thus  it  was  demonstrated  that  the  adult  tick,  like  the 
nymph,  may  transmit  the  infection  from  calves  to  goats 
just  as  is  the  case  from  goat  to  goat;  and,  further,  this 
one  test  shows  that  the  jnales  are  pathogenic  when  ap- 
plied alone. 

It  must  now  be  mentioned  that  although  the  goats  in 
this  series  of  tests  all  sickened  and  died  from  the  effects 
of  infection  transmitted  by  the  ticks  applied  to  them, 
the  lesions  found  in  cases  1,  2,  3,  4,  and  7  at  the  post 
mortem  examinations  did  not  include  a  great  excess  of 
fluid  in  the  heart-sac.  This  lesion  has  almost  always 
been  found  in  sheep  and  goats  that  have  succumbed  to 
infection  transmitted  from  other  sheep  or  goats,  either 
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by  ticks  or  blood,  and  is  the  feature  from  which  the  cKs- 
ease  takes  its  name.  Neither  was  there  any  fluid  in 
the  thoracic  nor  abdominal  cavities  in  these  cases  as  is 
often  true  in  ordinary  heartwater.  Case  5  was  not 
opened,  whilst  cases  6  and  8  were  characterised  by  a 
great  excess  of  pericardial  fluid.  The  absence  of  the 
prominent  lesion  of  ordinary  heartwater  in  the  first 
cases  aroused  a  little  doubt  at  the  time  as  to  the  identity 
of  the  disease ;  but  all  doubts  have  since  been  dispelled, 
as  will  be  apparent  later. 

D.  Infection  TRANSMrrrED  from  Calves  to  Sheep 
AND  Goats  TmiouGH  the  Medium  of  inoculated  Blood. 
—The  tests  grouped  under  this  heading  really  preceded 
those  grouped  under  C  in  point  of  time.  They  were 
conducted  to  determine  as  quickly  as  possible  whether 
or  not  the  calves  used  in  the  A  and  B  tests  were  actually 
infected  with  heartwater  by  the  heartwater  pathogenic 
ticks  that  were  applied  to  them.  It  must  be  remembered 
that  heartwater  cannot  be  determined  by  microscopical 
examination  of  the  blood  or  by  any  special  train  of  sym- 
ptoms. 

1 .  Goat  Xo.  LIX.,  Angora  cros^  ewe,  received  from  Stellenbo^ch  in  March. 

Inoculated  intravenously  April  21st  with  eight  c.c.  blood  from  Ox  No.  1. 
Fever  appeared  April  29th  and  terminated  fatally  May  2ud. 

2.  Goat  Xo.  LII.,  Angora  cross  ewe,  from  Stellenbo^ch,  October  29th,  and  for 

Hevcral  months  need  for  various  tests  without  producing  heartwater. 
Inoculated  intravenously  April  21st  with  8  c.c.  blood  from  Ox  No.  1. 
Fever  appeared  May  2nd  and  terminated  fatally  May  4th. 

Except  for  the  enlargement  of  the  mesenteric  glands, 
a  slight  softness  of  the  spleen  and  petechiae  on  the  walls 
of  the  heart,  no  abnormal  features  were  observed  when 
these  animals  were  opened,  nor  were  organisms  of  any 
kind  found  in  smears  made  and  examined  by  Bacterio- 
logist G.  W.  Eobertson,  of  the  Medical  Ofl&cer's  Depart- 
ment. During  their  fevers  both  animals  behaved  as  they 
would  have  if  suffering  from  ordinary  heartwater,  the 
heart  action  becoming  rapid  but  very  weak,  and  fits  oc- 
curring towards  death.  The  absence  of  the  "heart- 
water  "  lesion  in  the  first  case  led  to  the  inoculation  of 
two  goats  from  the  second  as  soon  as  the  fever  appeared. 
These  second  remove  animals  fevered  and  died  as  had 
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the  first ;  but  from  one  of  them  two  more  goats  were  in- 
fected, and  from  one  of  tJiese  two  more,  and  thus  oa 
until  the  disease  had  been  passed  through  six  series  o£ 
goats.  Every  one  of  the  animais  succumbed  between 
eight  and  fourteen  days  from  the  time  of  its  inoculation. 
The  second  removes  showed  slightly  inflamed  intestines. 
The  third  removes  showed  acute  inflammation  of  the 
fourth  stomach,  intestines,  and  brain.  One  of  the  fourth 
removes  showed  what  was  anxiously  awaited — lesions 
that  if  observed  in  a  goat  or  sheep  opened  on  the  veld 
would  have  been  pronounced  those  of  heartwater ;  there 
was  an  excess  of  fluid  in  the  heart-sac,  and  fully  six 
ounces  in  the  thoracic  cavity.  The  second  fourth  remove 
was  sent  to  Veterinary  Surgeon  Borthwick,  at  Somerset 
East,  who  reported  that  at  death  he  found  an  oimce  of 
fluid  in  the  heart-sac.  It  was  intended  that  Mr.  Borth- 
wick keep  up  the  strain,  but  he  was  called  away  and 
was  obliged  to  retiurn  the  fifth  remove,  one  goat  only,  to 
Cape  Town.  At  its  examination,  typical  heartwater 
lesions  were  again  foimd.  There  was  a  small  quantity  of 
effusion  in  the  chest,  and  about  one  and  one-half  ounces 
in  the  heart-sac;  the  interlobular  spaces  of  the  lungs 
were  slightly  distended,  and  there  was  only  slight  con- 
gestion of  the  intestines  and  kidneys,  and  also  very  little 
inflammation  of  the  brain.  One  of  the  sixth  removes 
had  between  four  and  five  ounces  of  fluid  in  the  heart-sac 
and  about  one  and  one-half  ounces  in  the  chest,  but  the 
fourth  stomach  and  almost  the  entire  length  of  the 
small  intestine  was  acutely  inflamed.  The  other  sixth 
remove  yielded  no  excess  of  fluid  from  the  heart-sac, 
but  a  small  quantity  had  gathered  in  the  abdominal 
cavity;  the  intestine  was  but  slightly  inflamed. 

The  Colonial  Veterinary  Surgeon,  Dr.  D.  Hutcheon, 
took  a  keen  interest  in  this  part  of  the  work,  and  person- 
ally made  many  of  the  post-mortem  examinations.  When 
the  first  one  of  the  sixth  removes  died  he  was  quite  con- 
vinced^ that  we  were  dealing  with  heartwater  only,  and 
not  with  any  previously  unrecognised  specific  disease  as 
was  somewhat  feared  from  the  atypical  lesions  of  the 
early  cases. 
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Ox  2  came  into  fever  at  the  same  time  as  No.  1,  and 
the  blood  was  used  to  inoculate  two  sheep. 

3.  Sheep  LXVII.,  merino  ewe,  from  the  Karroo,  purchased  in  town  about 

April  1st.  U^ed  during  April  by  Veterinary  Department  in  experiment 
with  malarial  catarrhal  fever.  Inoculated  intrarenoufily  April  25th  with 
5  c.c.  blood  from  Ox  No.  f .  Fever  appeikred  May  2nd  and  on  May  5th 
organisms  of  catarrhal  fever  found  in  blood.  Death  took  place  Mi^  1 1th. 
No  lesion's  of  catarrhal  fever  found,  but  pericardium  filled  with  fluid  as 
in  typical  heartwater.    No  other  lesions  of  note. 

4.  Sheep  LXVIII.,  merino  wether,  from  the  Karroo,  purchased  in  town  about 

April  1st.  Used  during  April  in  experiment  with  malarial  catai-rhal 
fever.  Inoculated  intravenously  April  23th  with  5  c.c.  blood  from  Ox  2. 
Fever  appeared  Hay  6th  and  continued  for  one  week  without  causing 
prostration  or  entire  cessation  of  feeding. 

The  recovery  of  this  sheep  from  the  disease  proved 
most  fortunate.  Having  come  from  the  Karroo,  it  was 
doubtless  at  first  susceptible  to  heartwater;  and  were 
this  disease  from  the  calves  not  heartwater,  then  the 
recovered  animal  would,  in  all  probability,  be  still  sus- 
ceptible, whereas  if  the  disease  were  heartwater  it  would 
probably  resist  further  infection.  It  was  put  to  the  test 
as  follows:  — 

Infested  June  Uth  with  thirty -five  Bont  Tick  nymphs  from  Goat  LV.  when 
dying  of  heartwater.  Twenty  at  least  recovered  after  feeding.  No  riee 
of  temperature  occurred. 

To  make  certain  that  the  ticks  were  actually  patiio- 
genic^  twenty-five  from  the  same  lot  had  been  placed  on 
a  lamb.  May  13th.  Eleven  at  least  fed.  Fever  ap- 
peared May  28th,  and  proved  fatal  June  1st.  Still  f mo- 
ther proof  that  the  disease  transmitted  to  the  calves^ 
and  from  them  back  to  sheep  and  goats,  was  purely 
heartwater,  was  obtained  by  inoculating  this  sheep,  in 
company  with  a  goat  that  had  recovered  from  an  attack 
of  heartwater,  and  also  with  a  control  sheep,  with  blood 
drawn  from  Goat  No.  LVI.  shortly  before  its  death  from 
infection  through  blood,  from  Ox  No.  5  (see  K).  Both 
this  sheep  and  the  goat  resisted  the  infection  trans- 
mitted, whilst  the  control  sheep,  inoculated  intraven- 
ously with  5  c.c,  as  were  the  others,  sickened  and  died. 
Since  then  both  animals  have  twice  resisted  heavy  inocu- 
lations with  virulent  blood  of  a  purely  goat  strain  of 
heartwater.  Immunity  to  the  goat  strain  is,  therefore, 
immunity  to  the  calf  strain  and  vice  versa. 

The  fever  of  Ox  3  was  confirmed  by  passing  its  blood 
into  a  goat. 


28 

o.  Gcat  LXXXI.,  Angorsk  croi*^,  fromFanre,  June  13th.  Inoculated  intraven- 
ou.-ly  July  loth  with  5  c.c.  blood  from  Ox  3  in  fever.  The  temperature 
ro-o  July  20th  and  goat  died  in  typical  heartwater  fit  on  following  day. 
Otber  than  flight  congestion  of  brain,  fourth  stomach,  and  intestines,  and 
a  somewhat  enlarged  and  soft  epleen,  lesions  were  absent. 

The  fever  of  Ox  4  was  also  confirmed  by  passing  blood 
into  a  goat. 

6.  Goat  LXXX.,  Angora  cross,  from  Faure,  June  13th.  Inoculated  intnuren- 
ou^ly  June  2r)th  with  .">  c.c.  blood  from  Ox  4  in  fever.  The  temperature 
ro:je' July  Hth  and  the  animal  was  found  dead  on  the  morning  of  the  lOth. 
This  time  the  prominent  lesions  were  an  effusion  of  six  to  eight  ounces 
typical  heartwater  fluid  in  theracic  cavity,  a  pof  t  spleen,  severely  inflamed 
fourth  stomach,  and  slightly  inflamed  inte^^tines. 

The  fever  of  Ox  5  was  similarly  confirmed. 

7.  Goat  LVI..  Angora  cross,  from  Stellenbosch,  December,  1901.  Inoculated 
intravenously  July  18th  with  5  c.c.  blood  from  Ox  6  in  fever.  The  tem- 
I'erature  rose  July  2Sth  and  the  animal  succumbed,  after  having  typical 
fits,  August  2nd.  The  lesions  were  tho^e  of  heartwater  but  were  not  very 
pronounced. 

The  experiments,  altogether,  show  that  heartwater 
affects  young  cattle  in  common  with  sheep  and  goats. 
They  show  that  the  disease  is  transmissible  from  goats  to 
calves,  and  from  calves  to  goats,  and  calves  to  calves. 
But  it  is  obvious  that  the  disease  is  much  less  serious 
amongst  calves  than  amongst  Angora  goats.  Of  the  five 
calves  infected  by  ticks,  two  only  succumbed,  and  the 
death  of  one  of  these  appeared  to  be  due  more  to  com- 
plications than  the  actual  disease;  whilst  every  one  of 
the  ei^ht  goate  infected  with  ticks  from  these  five 
calves  died  after  a  short  illness.  It  is  planned  to  apply 
pathogenic  ticks  from  goats  to  grown  cattle  during  the 
coming  year  to  determine  if  they,  like  yoxmg  cattle,  are 
susceptible. 

E.  Failure  to  transmit  IiJfection  to  Horse  by 
PATHOGENIC  BoNT  Nymphs. — The  success  in  transmitting 
heartwater  to  cattle  led  to  a  test  of  pathogenic  Bont 
nymphs  on  a  leg-injured  Cape  Town  horse.  Over  one 
hunored  were  applied,  July  9th.  They  bit  very  well, 
and  by  the  17th  ninety-seven  had  been  recovered  after 
engorgement.  An  application  of  oil  was  then  made  to 
destroy  what  ticks  remained.  Observations  were  con- 
tinued for  six  weeks,  during  all  of  which  time  the  tem- 
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perature  of  the  aninial  remained  normal  except  during 
one  day  when  colic  raised  it  for  a  few  hours.  That  the 
batch  of  ticks,  from  which  the  specimens  applied  to  the 
horse  were  taken,  was  pathogenic  was  demonstrated  by 
producing  fever  in  Ox  5  and  Lamb  LXXIV.  by  some. 
The  lamb  died  of  typical  heartwater,  although  only 
eleven  ticks  engorged  on  it.  Further  evidence  was 
seciu-ed  by  producing  fever  in  Goat  LXXXII.  by  the 
ticks  taken  from  the  horse.     (See  G). 

F.  BoNT  Tick  Nymphs  and  Adults  pathogenic  in- 
definitely.—All  the  experience  with  heartwater  patho- 
genic Bont  ticks  tends  to  show  that  they  remain  continu- 
ously pathogenic  until  they  feed  again.  It  matters  not 
whether  they  feed  just  after  they  moult  or  six  months 
subsequently.  As  will  be  shown  under  H  below 
both  nymphs  and  adults  have  infected  goats  after  being 
without  food  from  six  to  eight  months;  and  under  B 
in  the  1902  an  instance  of  adults  infecting  after  eight 
months  was  given. 

The  incubation  period  in  sheep  and  goats  following 
tick  infection  is  somewhat  variable.  When  the  ticl^ 
attach  to  the  trunk  of  the  body,  it  is  seldom  more  than 
fifteen  days,  and  sometimes  as  short  as  eleven ;  when  the 
attachments  are  on  the  legs  it  is  generally  from  fifteen 
to  eighteen  days — occasionally  even  longer — in  one  case 
recorded  (Goat  LXXIX.)  it  being  twenty-three  days. 
It  is  thought  that  the  infecticm  is  transmitted  at  once 
by  the  ticks  despite  the  lengthened  incubation  period 
from  leg  infestations.  However,  it  should  be  mentioned 
that  the  ticks  take  far  longer  to  feed  when  attached  to 
the  legs  of  goats  below  the  knee  (where  they  are  usually 
confined)  than  when  attached  to  the  thighs  or  trunk. 
When  fed  on  the  latter  parts  the  first  to  fall  are  gener- 
ally off  by  the  sixth  day,  whilst  when  fed  low  on  the 
legs,  it  is  generally  ten  days  before  any  come  off.  In  the 
case  where  the  incubation  period  was  twenty-three  days, 
none  of  the  ticks  were  recovered  until  the  thirteenth  day. 
These  remarks  apply  only  to  goats  and  sheep.  The  ticks 
feed  up  more  rapidly  on  the  legs  of  cattle. 
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Failures  to  infect,  when  Bont  nymphs  or  adults  fed 
last  on  heartwater-sick  animals  are  used,  are  very  in- 
frequent in  our  experience,  and  during  1902  were  con- 
fined to  instances  in  which  specimens  from  calves  were 
employed  (see  cases  1,  2,  ana  3  under  C) ;  and  in  even 
these,  infection  resulted  when  more  specimens  from  the 
same  animals  on  the  same  days  were  applied.  Encroadi- 
ing  a  little  on  1903  work,  it  may  be  added  that  a  long 
series  of  failures  occurred  from  the  use  of  abundant 
specimens  off  Goat  LXLIV.  bn  the  first  and  second  days 
of  its  fever.  Specimens  dropped  three  days  later  proved 
pathogenic  in  every  case.  There  is  a  possibility  that  the 
fever  present  when  the  early  ticks  dropped  was  not  due 
to  heartwater.  A  very  large  number  of  larval  ticks  of 
the  Bont  species  and  of  Rhipicephalus  capensis  were 
on  the  animal,  and  we  now  recognise  that  fever  temper- 
atures may  result  from  such  excessive  infestation.  How- 
ever, the  rise  occurred  at  the  expected  time  for  heart- 
water,  and  the  course  of  the  full  fever  was  like  that  of  the 
disease.  Another  failm^e  occurred  with  the  use  of  ticks 
taken  from  the  dead  body  of  a  goat  that  succiunbed  to 
infection  brought  on  by  inoculation.  The  ticks  were 
five  months  old  when  used  and  nearly  dead  from  having 
been  kept  too  dry.  Six  ticks  bit,  and  one  at  least  fed 
to  engorgement.  Another  goat  infested  with  ticks  of  the 
same  lot  became  infected  and  died;  eight  of  the  ticks 
attached  to  this  animal,  but  only  two  became  engorged. 

G.  Infection  DERivrED  in  the  Larval  Feeding  may 
FAIL  TO  PERSIST  TO  THE  Adult  Feeding. — Under  D 
and  E  series  of  1901,  it  was  shown  that  ticks  which  be- 
came pathogenic  by  feeding  on  a  sick  animal  when 
larvae  might  infect  animals  during  their  adult  feeding 
regardless  of  their  nymphal  feeding  having  been  taken 
on  healthy  animals;  in  other  words  it  was  shown  that 
no  renewal  of  the  infection  may  be  necessary  to  keep 
the  tick  pathogenic  over  a  feeding  stage.  At  the  same 
time,  however,  the  deduction  that  the  capacity  to  infect 
was  often  lost  with  the  intermediate  feeding  was  drawn 
from  the  experiments.  Experience  during  1902  affirmed 
these  conclusions. 
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<3oat  No.  LXXXII.,  an  Angora  cross,  after  having  eerved  as  a  control  for  two 
months,  was  infested  August  12th  with  male  Bonts  off  Oxen  1  and  2. 
About  twenty  attached.  Females  were  applied  August  2oth  and  fourteen 
were  lecoveied  after  engorgement.  These  very  ticks  had  given  the  oxen 
heartwater,  and  hence  as  nymphs  had  certainly  been  pathogenic  ;  but  as 
adults  they  failed  to  affect  LXXXII. 

On  October  3rd,  four  female*,  which  as  nymphs  had  fed  on  salted 
goat  LXV.,  were  applied,  and  these  all  attached.  These  ticks  were  of  a  lot 
proved  pathogenic  as  nymphs  by  a  number  of  fatal  infections,  but 
LXXXII's  temperature  was  not  moved  by  them. 

On  November  14th,  males,  which  as  nymphs  fed  on  the  horse  used 
in  £  were  applied.  Four  attached.  On  November  21st,  females  of  the 
same  lot  were  added,  and  of  these  six  took  hold.  Fever  appeared  Decem- 
ber 9th,  eighteen  days  after  the  females  were  applied,  and  death  ooeurred 
December  13th  from  typical  heartwater. 

The  infection  was  doubtless  due  to  the  female  ticks 
last  applied,  though  there  was  just  as  much  reason  to 
expect  fever  from  any  of  the  earlier  applied  specimens. 
The  proportion  of  ticks  in  which  the  infection  persists 
over  a  feeding  stage  may  therefore  be  small. 

H.  Infection  transmttted  to  Goats  after  immers- 
ing THEM  IN  Cooper's  Dip. — ^The  idea  was  advanced 
during  the  year  that  the  use  of  Cooper's  powder  for  dip- 
ping sheep  stopped  heartwater.  The  tests  which  follow 
tend  to  refute  the  view.  The  animals  employed  were 
immersed  a  full  minute  by  the  watch  in  a  dipping  mix- 
ture prepared  in  exact  accordance  with  the  directions 
given  on  the  packet. 

1.  Goat  No.  LXXXV.,  Angora  cross,  received  November  24th.  Infested  leg 
November  28th,  four  hours  after  dipping  the  animal,  with  thirteen  Bont 
nymphs  off  sick  Goat  LV.,  March  1(5 th.  Notwithstanding  their  long  fast 
of  eight  and  a  half  month?,  the  ticks  bit  well  and  nine  fed  to  repletion. 
Fever  appeared  December  i.'ith  and  death  from  heartwater  followed  on 
the  20th. 

:2.  Goat  No.  LXXXVI.,  Angora  cro?8,  received  November  24th.  Infested  leg 
November  29tb,  twenty-four  hour^?  after  dipping  the  animal,  with  sixteen 
Bont  males  off  Ox  2,  about  April  22nd.  Though  they  had  not  fed  for 
over  seven  months,  fifteen  of  the  ticks  attached  at  once  and  remained. 
As  many  females  were  applied  December  6th  and  all  attached.  As 
generally  happens  on  the  leg  of  a  goat,  however,  the  females  swelled  out  very 
slowly  ;  none  came  off  unul  the  24th  day.  The  ticks  were  thought  to  he 
pathogenic  as  the  ox  was  in  fever  when  they  last  fed,  but  no  fever 
followed  (see  F,  last  paragraph).  Four  Bont  nymphs  off  the  ox  on  the 
same  date  as  the  adults  were  applied  January  22nd.  Three  fed.  Fever 
appeared  February  3rd  and  terminated  fatally  on  the  6th. 

B.  Goat  No.  LXXXVI  I.,  Angora  cross,  received  November  24  th.  Infested  leg 
December  2nd,  four  days  after  dipping  the  animal,  with  about  twenty 
Bont  nymphs  off  Ox  2  about  April  22nd.  Fourteen  of  the  ticks  succeeded 
in  feeding  to  repletion  despite  their  famished  condition.  Fever  appeared 
December  18th  and  death  followed  on  the  20th. 

4.  Goat  No.  LXXXII.  was  under  the  E  test  when  dipped  November  28th. 
Four  male  and  six  female  Bonts  were  then  on  a  leg.  These  ticks  all  ap- 
peared lif ele.<»  the  day  after  the  dipping  but  two  days  later  it  was  obvious 
that  only  two  males  and  one  female  had  actually  succumbed.  Fever 
appeared  December  9th  and  terminated  fatally.  The  dipping  did  not 
check  the  infection. 
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5.  Goat  No.  LXIX..  Angora  crow,  received  May  1 0th.  Uecd  ae  control  and  in 
negative  teste  before  being  dipped  with  the  other  goatB  on  November 
28tb.  Infested  Docember  3 let,  that  is  abont  five  weeks  after  the  dipping, 
with  thirteen  Bont  nymphs,  last  fed  on  Ox  2  and  dropped  by  that  animal 
April  22nd,  over  eight  months  previously.  Five  specimens  fed  to  reple- 
tion on  the  goat.  Fever  appeared  January  14th  and  terminated  fatally 
on  the  17th. 

Thus  the  dipping  failed  to  check  infection  already 
transmitted  (No.  4),  and  to  prevent  infection  by  ticks 
applied  the  same  day,  after  four  days,  and  after  five 
weeks.  The  hair  of  the  animals  was  auite  yellow  with 
the  sulphur  of  the  dip  for  several  weeks.  Some  of  the 
goats,  those  recently  brought  to  the  stables,  were  some- 
v<rhat  infested  with  Rhipicepludus  capensis  nymphs 
picked  up  on  the  veld.  Many  of  these  ticks  were  de- 
stroyed by  the  dipping.  Others,  which  dropped  ap- 
parently unharmed,  were  set  aside  in  dishes  to  moult, 
and  were  all  found  to  succumb,  whilst  ticks  of  the  same 
kind  caught  from  undipped  animals  moulted  success- 
fully. 

I.  The  Progeny  of  pathogenic  Bont  Ticks  appear 
NON-iNFECTious.— This  subjcct  was  discussed  under  M 
in  the  last  report.    Two  more  tests,  both  yielding  nega-, 
tive  results,  were  made  during  the  past  year. 

1.  Goat  No.  LVI.,  Angora  cro^s.    Used  previously  in  a  negative  te^t.    Infes'.ed 

February  7th,  with  large  number  of  larvse  fromeggn  laid  by  female  Bont:< 
off  Sheep  XLV.  when  in  high  heartwater  fever  October  12th— 16th. 
2,830  engorged  larvae  recovered  but  the  temperature  not  raised.  Proved 
feUi^oeptible  in  July  by  inoculation  from  Calf  V.  in  D  nericii. 

2.  Goat  No.  LXXXIX.,  Angora  croaa,  procured  lo:ally  about  December  l»t. 

Infedted  December  22nd  with  Bont  larvee  from  eggn  laid  by  females  from 
Goat  LVIII.  at  death  from  heartwater.  About  2,W)  larv»  recovered  after 
feeding,  but  the  temperature  was  not  raised.  Killed  January  IKth  owing 
to  injury  from  which  recovery  seemed' imposifible. 

J.  Recovered  Animals  lose  Capacity  to  infect 
Ticks  soon  after  Cessation  of  Fever. — That  Bont 
ticks  from  recentlyf  recovered  animals  may  give  the 
disease  was  discussed  xmder  C  last  year.  In  case  1  of 
that  series  fatal  fever  was  induced  in  Goat  L.  by  ticks 
taken  from  Goat  XLIV.  seventeen  days  after  the  fever 
had  subsided.  This  case  was  doubtless  good.  In  case 
2,  what  was  considered  a  mild  attack  of  heartwater 
fever  was  induced  in  Goat  LI.  by  ticks  taken  from  Goat 
XL.  fourteen  days  after  the  lapse  of  fever.  There  is 
now  reason  to  believe  that  the  fever  in  this  second  case 
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was  not  due  to  heartwater.  Bont  ticks  which  fell  dur- 
ing the  fever  period  were  subsequently  tested,  and  failed 
to  produce  any  reaction.  The  fever,  as  was  recorded  in 
the  last  report,  ran  an  unusually  low  course,  during 
which  there  was  no  lack  of  appetite  or  external  symptom 
of  disease.  The  animal  at  tne  time  was  infested  with  a 
large  number  of  Blue  ticks,  the  obiect  being  to  secure 
engorged  females  at  the  height  of  the  heartwater  fever 
that  was  expected.  It  is  now  thought  that  the  long  low 
course  of  fever  which  came  was  due  to  the  presence  of 
these  Blue  ticks  (see  N  below).  If  this  surmise 
is  correct,  Goat  XL.  lost  the  capacity  to  infect  ticks 
within  foiuteen  days  after  the  fever.  Over  400  were 
used  on  the  test  animal,  and  about  275  were  recovered 
— so  any  failure  to  infect  could  not  have  come  from  a 
lack  of  sufficient  ticks. 

Goat  XLIV.  was  capable  of  infecting  ticks  that  fell 
from  it  up  to  the  seventeenth  day,  but  ticks  which  fell 
from  it,  December  2nd,  between  five  and  six  weeks  from 
the  cessation  of  its  fever,  proved  innocuous  when  applied 
to  Goat  LIII.  That  this  animal  was  susceptible  was 
proved  by  its  infection  in  E  tests  at  a  later  date.  Veteri- 
nary Surgeon  Spreull  has  shown  (Cape  Agricultural 
Journal,  May  22,  1902,  p.  633)  that  blood  becomes  less 
and  less  infectious  after  the  cessation  of  the  fever,  and 
that  no  reaction  may  result  after  about  the  twentieth 
day. 

K.  Recovered  Animals  may  or  may  not  re-act  to 
Infection. — ^It  is  important  to  ascertain  whether  or  not 
recovered,  that  is  salted,  animals  take  any  part  in 
maintaining  the  infection  on  the  veld.  The  following 
tests  show  that  recovered  animals  may  or  may  not  give  a 
febrile  rea<5tion  in  attempts  to  infect  them. 

1.  Goat  No.  LXV.,  Angora  ewe,  two-tooth,  received  at  Cape  Town  April  23rd 
from  Veterinary  Snrgeon  Spreull,  Somerset  East,  who  wrote  that  it  "had 
a  long  double  febrile  reaction  without  sickness  to  a  subcutaneous  injection 
of  modified  heartwater  blood,  gave  a  slight  reaction  to  a  2-5  c.c.  intra- 
veneoua  test  (virulent  blood),  and  resisted  8  c.c.  injected  in  the  same  way 
on  December  6th,  1901."  Thus  the  animal  seemed  well  "  salted."  It 
was  infested  April  23rd  with  about  thirty  Bont  nymphs  off  heartwater 
goat  LV.  at  death.  Twenty -four  recovered  after  feeding.  A  distinct 
febrile  reaction  occurred  May  14th  to  21  st  (Table  III.  appendix),  but  no 
other  sympton  of  disease  waa  observed. 
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Inocnlated  intravenonsly  Jnly  29th  with  5  c.c.  blood  from  heart- 
water  goat  LYI.,  but  without  producing  any  disturbance  of  the  tempera- 
ture. Inoculated  intravenously  January  21  at  with  50  to  65  c.c.  blood  from 
a  heartwater  goat,  and  a  distinct  febrile  reaction  was  produced  from 
February  2nd  to  8th.  No  other  sign  of  disease  was  observed. 

2.  Goat  LXVI.,  old  Angora  ewe,  received  with  LXY.  from  Mr.  SpreuU,  who 

wrote  that  it  "  was  very  sick  and  fevered  twelve  days,  and  had  proved 
resistant  to  10  c.c.  virulent  blood,  intravenously  injected  January  28th." 
This  well  salted  animal,  like  LXV.,  was  subjected  to  infestation  by  thirty 
Bont  nymphs  last  off  LV.  Sixteen  were  recovered.  However  no  trace  of 
a  febrile  reaction  resulted.  The  animat  was  kill  -d  after  ten  weeks  because 
it  suffered  from  a  paralytic  trouble. 

3.  Sheep  No.  LXVIII.,  merino  wether  which  recovered  from  inoculation  of 

virulent  blood  out  of  Ox  2  in  No.  4  of  series  D  tests.  Was  ill  in  early 
May.  Infested  June  14th  with  about  thirty-five  Bont  nymphs  from  LV. 
Twenty  recovered.  Subsequent  temperature  too  variable  to  permit  of 
detection  of  any  reaction.  (Nearly  all  the  merinos  experimented  with  at 
the  stables  have  had  extremely  variable  and  often  seemingly  abnormally 
high  temperatures,  even  when  in  apparently  good  health). 

Inoculated  intravenously  July  29th  with  5  c.c.  blood  from  sick  LYI. 
Abnormally  high  temperature  followed  from  August  15th  to  21  st,  and 
this  may  have  been  due  to  the  inoculation ;  no  outward  symptom  of  illness 
was  manifested. 

Inoculated  intravenously  December  16th  with  60  cc.  blood  from  sick 
LXXXY.  (H  series).  What  may  have  been  a  fever  reaction,  occurred 
January  2nd  to  7  th.  Blood  was  drawn  and  a  goat  inoculated  January 
6th.  This  animal  (LXL.)  died  on  the  eleventh  day  without  having  had 
fever,  and  unfortunately  the  post  m<rrtem  examination  evidence  wa^  in- 
conclusive in  regard  to  the  cause  of  death. 

Inoculated  intravenously  January  17th  with  150-160  cc.  from  dying 
LXIX.  (H  series).  Again  a  fever  period  followed,  the  temperature  from 
January  24th  to  28th  being  distinctly  abnormal,  but  no  outward  sympton 
of  illness  was  manifested.  Blood  was  drawn  and  a  goat  inoculated  Jan- 
uary 28th.  No  fever  occurred  in  the  new  goat  ^XLII.)  but  on  the 
seventeenth  day  it  was  found  down  and  unable  to  keep  its  feet  when 
raised.  It  died  during  the  day,  but  through  an  oversight  was  disposed  of 
without  opening.  At  the  time  it  was  thought  that  the  animal  had 
sustained  internal  injuries  from  slipping  on  the  smooth  cement  floor. 

The  temperature  records  of  these  three  salted  animals 
during  the  critical  period  subsequent  to  their  exposure 
to  fresh  infection  appears  in  Table  III.  of  the  Appendix. 
The  only  conclusion  which  we  can  draw  at  present  is 
that  salted  animals  may  possess  a  very  high  degree  of 
resistance  to  fresh  infections,  either  from  ticks  or 
injected  blood. 

L.  BoNT  Ticks  dropped  by  Recovered  Animals 
DURING    Febrile    Reactions  to  subsequent  Infection 

MAY  OR  MAY  NOT  BE  PATHOGENIC. — ThlS  SubjCCt  is  Very 

closely  related  to  the  last,  but  is  separated  to  avoid  com- 
plexity. Veterinary  Surgeon  Spruell  has  shown  (see 
Cape  Agricultural  Journal  for  May,  1902,  p.  633)  that 
a  goat  may  give  a  strong  febrile  reaction,  to  inoculation 
with  blood  of  attenuated  virulence,  without  acquiring 
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sufecient  immunity  to  resist  infection  from  properly 
virulent  blood  later.  He  has  also  foimd,  by  tests  with 
ticks  received  from  this  office,  that  pathogenic  Bont 
nymphs  may  fatally  re-infect  such  a  "  reacter."  Re- 
covered goats  that  succumb  to  subsequent  infection 
imquestionably  infect  ticks  that  feed  on  them  during 
their  second  reaction,  and  so  far  as  keeping  up  the  in- 
fection of  a  piece  of  veld  is  concerned,  they  are  equiva- 
lent to  susceptible  animals.  But  it  is  of  importance  to 
learn  whether  or  not  recovered  animals  that  give  only 
scarcely  noticeable  reactions  to  subsequent  infections 
make  ticks  pathogenic  during  the  fever  period.  If  they 
do  not  infect  the  ticks,  heartwater  infection  presumably 
dies  off  quickly  from  veld  pastured  only  with  reoov»ed 
animals.  Whereas  if  they  do  infect  ticks,  the  infection 
may  persist  on  the  veld  a  long  time,  perhaps  several 
seasons,  after  the  last  observed  case  of  the  disease ;  and 
thus  the  pasturage  remain  dangerous  for  susceptible 
animals.  Also,  for  aught  we  now  know,  it  may  be  that 
ticks  dropped  by  recovered  animals  suffering  a  mild 
attack  usually  transmit  only  a  mild  strain  of  fever  to 
susceptible  animals,  which  strain  must  pass  through  a 
series  of  susceptible  animals  before  it  becomes  fatally 
virulent.  Perhaps  a  succession  of  mild  attacks  may 
fortify  an  animal  against  a  severe  one.  In  our  experi- 
ment stables  it  is  highly  exceptional  for  a  goat  to  survive 
an  attack,  whilst  on  long  infected  heartwater  veld  the 
mortality  is  not  nearly  so  high,  probably  not  being  over 
sixty  per  cent,  at  the  most.  The  pathogenic  ticks  used 
in  the  stables  are  recovered  from  dying  goats,  whilst 
those  acquired  on  the  veld  ^pay  come  from  mild  or  fatal 
cases;  and  this  difference  may  be  accoimtable  for  the 
greater  mortality  at  the  stables. 

Tests  of  ticks  from  recovered  animals  during  mild 
after  attacks  of  the  disease  have  long  been  projected, 
but  no  fit  subject  on  which  to  rear  ticks  has  recovered 
at  the  stables  for  over  two  years.  For  want  of  better 
animals  initial  attempts  were  made  with  animals 
T.XV.,  LXVI.,  and  LXVIII.  discussed  under  K.  No. 
LXVIII.,  the  merino  wether,  proved  an  impracticable 
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subject.  No.  LXVI.  failed  to  give  any  reaction.  But 
No.  LXV.  dropped  a  great  abundance  of  speciniens 
diuring  its  fever  period,  May  14th  to  21st.  These  ticks 
were  tested  as  follows:  — 

1.  Goat  No.  LXIX..  Angora  croi«8  kai)ater,  from  Stellenbotich.  about  May  10th. 

Infested  August  15th,  with  about  seventy -five  Bont  nymph:<  from  LXV.. 
May  12th  to  15th.    Fifty-one  recovered.    Xo  reaction 

Infested  September  18th  heavily  with  Bont  nymphs  off  LXV.,  May 
16ih  and  17th.    One  Lundred  five  recovered.    No  reaction. 

Infested  October  Uth  with  more  of  same  lot.  Two  hundred 
seventy -five  recovered.  No  reaction.  Subf«eqnent1y  proved  susceptible  in 
H  series*. 

2.  Goat  No.  LXX.,  Angora  cross  ewe,  from  Stellenbosch,  about  May  10th 

Infested  August  8th  with  about  fifty  Bont  nymphs  off  LXV.,  May  1 7th 
to  20th.  Twenty -six  recovered.  No  reaction.  Animal  alive  at  time  of 
writing. 

The  recovered  animal  in  this  case  certainly  failed  to 
infect  the  ticks,  despite  its  having  been  in  fever  when  it 
dropped  them.  In  early  February  the  animal  again 
gave  a  fever  reaction  to  heartwater  infection  as  recorded 
under  K,  this  time  from  the  imnatural  means  of  inocu- 
lated blood,  and  that  in  large  quantity,  and  again  a  good 
catch  of  ticks  was  secured  during  the  fever. 

3.  Goat  No.  LXLV.,  Angora  cros?^  kapater,  from  Faure,  in  January.    Infested 

March  10th  with  Bont  nymph»(  off  LXV.,  February'  5th  to  8th.  Thirty- 
seven  recovered.  Fever  appeared  March  3l8t  and  terminated  fatally  April 
2nd.    Lesions  typical. 

4.  Goat  No.  LXLVl.,  Angora  cross  kapater,  from  Faure,  in  January.   Infested 

March  17th  with  Bont  nymphs  off  LXV.,  February  5th  to  8th.  Two 
hundred  ten  recovered.  Fever  April  dth,  and  death  April  8th.  Lesions 
typical. 

Here  we  have  results  entirely  at  variance  with  those 
before  secured,  both  animals  contracting  quickly  fatal 
fever.  .  At  a  future  date  another  attempt  will  be  made 
to  infect  LXV.  in  order  to  again  repeat  the  experiment ; 
and  when  the  opportunity  presents  itself  tests  will  be 
made  with  ticks  from  other  recovered  animals. 

M.  Blue  Ticks  are  non-pathogenic— The  incapacity 
of  the  Blue  Tick  to  transmit  heartwater  was  indicated 
by  three  tests  discussed  under  B  in  last  year's  report. 
Tlie  following  two  cases  give  further  support  to  the  con- 
clusion then  reached  that  the  Blue  Tick  is  non-patho- 
genic in  regard  to  this  disease. 
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1.  Goat  No.  LIII.,  Angora  croas  ewe,  from  StellenboBch,  in  October,  1901.  In- 

fested  March  2nd  with  larval  progeny  of  Blue  tick*  ofT  Goat  LVII., 
January  14th  and  16th  when  at  height  of  unafflrmed,  non-fatal  fever 
following  application  of  pathogenic  Bont  nymphs.  Somewhat  abnormally 
high  temperatures  produced  March  9th  to  16th. 

Infested  again  March  18th  with  larval  tickH  of  t*ame  history.  Ab- 
normally high  temperatures  produced  March  29th  to  April  .'ith.  Bled 
April  8th  and  8  c.c.  blood  inoculated  intravenously  into  a  clean  goat ;  no 
disturbance  of  temperature  resulted. 

2.  Goat  No.  LXX.,  an  Angora  cross  ewe,  long  on  hand.      Infested  November 

22nd  with  progeny  of  Blue  ticks  off  Ox  3.  July  16th,  just  after  fever. 
Not  many  ticks  matured.    No  reaction. 

N.  Blue  Ticks  may  cause  a  non-inoculable  Fever.  - 
Ten  times  during  the  year,  for  one  purpose  or  another, 
large  numbers  of  the  Blue  Tick  have  been  reared  on 
goats,  and  in  every  case  the  temperatm^es  of  the  in- 
fected animals  have  been  abnormally  high  during  some 
jart  of  the  feeding  period.  In  a  few  cases  the 
high  temperatures  simulated  a  mild  heart- 
water  fever ;  but  usually  there  was  no  "  curve,'* 
high  temperatures  and  normal  temperatures  following 
one  another  in  a  most  irregular  manner.  In  nearly  all, 
the  period  of  irregular  temperature  began  about  the 
tenth  day,  but  in  one  it  came  on  as  early  as  the  sixth, 
and  in  two  was  delayed  until  the  seventeenth  and 
eighteenth  respectively;  it  generally  continued  until 
most  of  the  ticks  were  off.  Two  goats  were  bled  when 
the  temperature  was  thus  abnormal,  and  other  goats 
inoculated  but  in  neither  case  was  the  fever  re-produced. 
For  some  time  I  was  puzzled  to  account  for  tne  erratic 
temperatures  and  feared  that  mild  heartwater  was 
present,  but  I  am  now  persuaded  that  the  irritation 
produced  by  the  ticks  was  responsible.  In  several  of  the 
cases  it  is  noted  on  the  "  charts  "  of  the  animals  that  the 
goats  exhibited  great  irritation  from  the  ticks  by  their 
behaviour.  Rather  curiously  the  longer-beaked  Bont 
Tick  appears  to  give  much  less  annoyance  to  the  animals 
than  the  Blue ;  but  in  studying  the  charts  of  numerous 
animals  to  which  large  numbers  of  the  Bont  have  been 
applied,  somewhat  abnormal  temperature  records  are 
now  noticed  in  a  few  cases  which  may  perhaps  be  attri 
butable  to  irritation. 
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TABLE  T. 

Calf  Infectionft  by  Ticks  from  Goats. 


OX  No..  1. 

ox  No.  2. 

Ox  Na  Ti. 

a.m.  1  p.m.  |            Xoten. 

u.m.  1  p.m.  !             Notes. 

turn.     p.m.  |             Note*. 

1 
101-0 

IO2-0I 

1 
102-2'  103« 

101-0  102-0. 

;  102-0  1030 

101-6  102-8 

101-6,  HK)-H 

•  102-2  103-8, 

102-4  104-0 

102-0;  102*0 

,  102-0  103-0! 

103-0  102-4 

10<»-6  102-oi 

101-4 

102-4 

101-4  102-0 

101-4  102-2; 

101-2 

104-4,  Ti(5ks  applied. 

1001  104-0  Ticks  applied.      | 

102-0  101-6  Ticks  applied. 

1   1  101-2 

103-0 

100-2  103-0 

1020  1020 

2  ,1010 

103-4' 

102-0  103-2 

101-0!  101-4J 

3  1  101-2 

104-0 

1010'  103-0 

100-6            1 

4    loro 

1010 

102-0!  104-0 

101-8,  101-6 

5  .  101-2 

103Gi 

102-6,  104-O 

101-0  103-0 

6  1  102-0 

102-0 

102-Oi  102-0 

101-0!  102-6 

7  1  1010 

1030 

101-61  103-0 

101-6:  101-0 

8     100-() 

102-4| 

1020  102-4 

101-2,  102-4 

9     100-H 

1(K)-Ul 

101-0|    1)9-4 

101-8  102-4: 

10 

100-8 

io2-r»| 

102-4,  103-2 

UK)-2I  101-8 

11 

1020 

102-(V 

101-6 

103-0 

101-4  102-2 

12 

101-0 

l(»3-2l 

101-2 

103-4 

102-41  102-0 

13 

102-4;  103-8 

101-6 

104  0 

102-0  103-4 

14 

102-01  101-4  = 

102-4 

102-0 

102-2'  102-6 

1.") 

1020 

103-4. 

101-4 

103-2 

101-4  1020 

16 

101-2 

103-4 

101-6 

102-4 

l(H)-4   102-6 

17 

101-t> 

1040 

101-0 

103-2 

100-6  103-4 

18 

102-0 

104-0 

101-6  103-4 

1000:  103-4 

IH 

102-4 

104-8| 

102-u  io:»-o 

102-2  103-0 

20 

1032 

104-4\ 

1040  lOo-O 

101-6'  102-01 

21 

103-4 

;^^^'^>aaat8inociTlftted 

W4-S\  lOii-2 

101-4,  102-6, 

22 

J06'4\  KHJ'O 

104-1 106-6 

103-0,  102-2 

23 

10rt"2\  104-4 

10fy2\  105-2 

Apix»tite  small. 

1030  103-0 

24 

loe-(i\  W4-(i  Sutxjnml)«l. 

1060 

106-U 

104-0  1040 

2r>  1       ;       1 

1040 

106-0 

Shee])  inoculateii 

103  0  102-2 

2i5  1          ! 

103-2 

103-S 

102-0'  103-4' 

27 

1 

103-2 

103-0 

102-2  104-0 

28 

1 

1030 

103-6 

Ajfain  eating  well 

104-0  106-2 

29 

1           1 

1030 

102-0 

103-6^  105-0: 

30 

t 

108-4 

102-6 

105-0  106-41  Apiietite  small. 

31 

' 

103-0;  103-r, 

104-0  103-6  XcUiU. 

32 

102-6  102-2 

101-0  1030 

33  ' 

102-l>l  103-6 

101-2.  103  2' Seems  better. 

34 

loi-o 

103-2 

103-2'  101-4!  Goat  inocnlat.d. 

35 

1 

i      ' 

1020 

101-6 

101  0,  103-2 

1           1 

Aofe.—Ox  0  was  infected  much  later  in  the  season  than  New.  1  and  2,  and  owing  to  tht* 
shed  then  being  cooler  in  the  afternoon,  the  p.m.  temperatures  from  this  animal  are  relatively 
low. 
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TABLE  II. 
Calf  Infections  by  Ticks  from  Calves. 


'                             Ox  No.  3. 

Ox  No.  4. 

:  a.m.    p.m. 

Xotw. 

u.m.  1  p.m.  }                       Notf>». 

102-« 

103-0 

.    __  , 

102-6 

103-0 

1 

104-0 

103  0 

108-0 

104-0 

1 

102-2 

104-2 

1 

103-0 

1060 

TickH  applied. 

101-4  Ticks  applied. 

... 

2 

1O4-0 

102-6 

1020 

101-8 

' 

3  1  102-0!  102-2 

101-6 

B 

4     102()!  103-2 

101-6 

101-6 

0  X 

:.     1030:  102-2 

101-8 

102-0 

(i     102-2 

103-0 

101-0 

101-6 

i:: 

7  1  1020 

101-6 

101-2 

103-0 

c  0 

8  1  102-0 

103-0 

101-6 

103-0, 

Is 

9  j  1030 

103-6 

102-0 

102-4 
104-o! 

a 

Hi     1030 

103-6 

101-6 

11     1030 

101-2 

103-2 

Tick.**  applietl. 

12     101-2 

1020 

101-4 

1030 

I 

18  !  103-0 

103-2 

1020 

102-2 

2 

U     103-0 

104-4 

102-0 

103-0 

3 

i:>  1 104-4 

103-2 

101-6 

1030 

4 

l(i  |1030 

103-4 

101-2 

101-8 

*! 

17 

102-6 

105-0 

102-0 

102-6 

'     6 

18 

102-6 

105-4 

101-2 

102-6 

t 

ly 

102-2 

104-4 

101-0 

1030 

S 

20 

102-4 

104-4 

101-4 

102-0' 

9 

21 

102-4 

103-2 

101-0 

IO2-2I 

in 

22 

101-6 

104-0 

101-0 

1020, 

11 

23 

103-0 

104-4 

102-0 

102-6 

12 

24 

102-0 

106-0 

101-6 

102-8 

13 

2.-1 

WS'O 

106-2 

1020 

102-4 

14 

2«i  1  WS'O 

1050 

101-4 

1030 

Ifi 

27  ;  J04'2 

105-4 

101-0 

103-0" 

16 

28    7C;4-0 

105-0 

Falling  off  in  fleHh. 

101-2 

101-2' 

17 

29 

103-6 

104-4 

102-2!  102-Oi 

18 

30 

104-4 

105-6 

101-4 

102-2 

19 

31 

104-0'.  106-0 

102-4 

103-01 

20 

32 

104-2\  105-0 

Very  weak  on  legrs. 

101-0 

1 

21 

33 

103-61  106-2 

Oont  inoculated. 

102-2 

103-0 

•22 

34 

1040\  104-0 

102  6 

103-6\ 

23 

3r>     102-0 

103-6 

103-6 

1040> 

24 

36  ,  1020 

103-0 

103-2 

104-6' 

2:. 

37  ;  101-0 

103-0 

Feeding  better. 

1040 

104-6 

2r, 

38     100-4 

104  0 

103-8 

105-4  Feeding  little. 

27 

39     101-0 

101-6 

103-4 

104-8, 

-2H 

40     101-4 

102-6 

Condition  much  improve*! 

102-8 

105-4,  Goat  inoculated. 

29 

1 

105-4 

105-6\ 

1  30 

1 

104-0 

104-6^ 

31 

1 

104-0 

104-4^ 

32 

1 

103-8 

105-0'  Purging. 

102-4!  Down  and  very  weak. 

33 

' 

101-0 

34 

1 

99-4 

102-0. 

35 

' 

98-0 

100-4| 

36 

97-0 

Destroyed. 

37 

40 


TABLE  III. 


Reactions  of   Recovered  Heartwater  Animals  to    Fresh 

Infection. 


GOAT  LXV 

(K)AT  LXVI. 

Date.     1 

a.m. 

li.m. 

Date.     1 

a.m.   I 

p.m. 

Date.    1 

a.ni.   1 

p.m. 

Date. 

a.m. 

p.in- 

April  23,Infe.Mte<l  with 

July  29lnocu 

la  t  ed 

Jan. 

21  Inoou 

lated 

April  231 

rnfe«te 

d  wiih 

1 

p  a  1 1)  o 

g  e  n  If 

with  fi 

I'.c.  vir- 

with  5 

C.C.  vir- 

iathOff  ef  DU 

ieks. 

ulent 

blood. 

uleni 

blood. 

ieks. 

24 

30 

102-0 

102-6 

22 

24 

25 

311 

101-4 

108-0 

23 

25 

26 

Aug.    1 

1020 

102-8 

21 

26 

27 

100-8 

102-2 

2 

1020 

102-4 

25 

101-4 

102-6 

2"l 

lOtl'6 

102^4 

28 

101 -fi 

101-4 

3 

1O2-0 

101-2 

2(i 

101-8 

102-4 

28! 

101-2 

1024 

29 

1010 

103-0 

4 

101-0 

103-0 

27 

101-2 

102-0 

29 

101-2 

ltl3(P 

30] 

101-2 

102-4 

5 

101-r,: 

102-2 

28" 

101-2 

103-0 

30 

101-2 

lo2> 

Mav       1 

101-2 

103-2 

<i 

1020' 

102-0 

29 

101-6 

103-0 

May      1 

lOltJ 

lti22 

2 

l(X)Ti 

102-0 

7 

101-0 

102-8 

30 

101-0 

103-2 

2 

iuim; 

1«M4 

3 

100-0 

102-2 

8 

101-4' 

102-0 

31 

101-2 

104  •(» 

3 

101-n 

!!»:«} 

4 

100-4 

101-0 

9 

101-4 

102-2 

Feb. 

1 

101-8 

104-0 

4 

loi-o 

Ui:n 

a 

101-0 

102-2 

10 

1020 

1O30 

2 

1022 

105-0 

5 

lOI-tl 

io:v«' 

« 

im>-4 

102-0 

11 

101-4. 

102-4 

3 

103-0 

106-2 

(*> 

nio-4 

14»3«' 

7 

101-4! 

104-2 

12! 

101-2 

104-2 

4 

1030 

104-0 

t 

101-4 

103  4 

8 

1010 

103-0 

13 

101-4 

HI2-0 

5 

1030 

104-0 

Us 

lOliP 

loHL* 

9i 

100-0 

1021 

14 

101-2 

101-6 

(i 

102-2 

103-0 

<l 

IIMI-II 

l«>3t. 

10 

l(M)-2 

103-0 

15 

101-2 

102-H 

7 

1020 

104-6 

10 

101-2 

I<»2'1* 

11 

100-rt 

1030 

Mi 

101-4 

102-0 

8 

102-2 

104-0 

11 

101-2 

ln2ii 

12 

1010 

1030 

17 

101-0 

101-4 

9 

100-0 

104-0 

12 

100-6 

li»3<» 

IH 

100-0 

102-2 

18 

1010 

1020 

10 

101-2 

1020 

13 

100-4 

loa-n 

14 

102'4 

103S 

19 

101 -r, 

103-0 

11 

HH)-(; 

HI4-0 

14 

lOO-G 

103-1 

15 

103-2 : 

106-4 

20 

101-8 

1030 

12 

knm; 

103-0 

15 

102-4 

103-4 

1« 

1030 

104-4 

21 

103-4 

13 

102-4 

103-4 

16 

lOlil 

HH-4 

17 

103  2 

1032 

22 

l(»2-0 

10-2-8 

14 

102-0 

103-0 

17 

HKN 

lO-H) 

18 

1020 

104-2 

23 

102-0 

102-6 

is 

101-11 

I02ii 

19' 

1040 , 

103-4 

24 

102-2 

19 

lol-o 

103<» 

20 

102U 

1040 

25 

1020. 

101-6 

20 

101-6 

103  i; 

21 

102-4 

103-4 

2<) 

102-0 

102-0 

21 

101*6 

1«»2»"« 

22 

1020 

102-4 

27 

102-2 

103-0 

22 

101-2 

lu3o 

23 

101-fi 

102-0 

28 

102-0 

103-0 

23 

101-2 

lo:hi 

24 

102-0  ' 

103-0 

29 

1020 

103-8 

24 

102-O 

lO-iN 

25 

101-2  f 

103-2 

30 

102-C. 

104-0 

25, 

101-0 

n>2-4 

2(i 

1010 

102-4 

31 

102-4 

104-0 

2« 

101-!> 

10311 

Bont  Tick«  dropped 

Failed 

to 

react 

Bont  Ticks  droppetl 

Failetl  to  react. 

during  fever  failed  to 

whiUt  control  animal 

during 

fever 

pepro- 

reproduce 

the  disease. 

Mickened  and  died. 

duced  the  disease! 
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TABLE  III. 

lieactions  of  Recovered  Heartwater  Animals  to  Fresh 
Infection — continued. 


SHEEP    LXVm. 


Duto. 

a.m. 

p.m.  1 

Date.        a.m. 

p.m. 

J  unc    1 1 

Inrcf«ted  with 

July  2ylno(u 

1  a  t  c  d 

Ipat  ho 

Kcnic 

with  5 

c.f.  vir- 

Itk-k". 

iilent 

blood. 

i:» 

30' 

IH 

31    102-0 

104-4 

17 

1 

Aug.     1    102-0 

100-0 

18 

I(>2(»  1 

1020 

2    102-0 

103-2 

19 

i(i:vt 

102-2 

3    101 -r. 

loi-o 

20    \{\'>\\  1 

104-0 

1     101 '0 

104-0 

IM 

KKVO  ' 

102-r. 

:»   io2-(» 

102-2 

22 

1(13-2 

104-0 

(•    102-0 

103-0 

23 

102-6 

104-4 

7,    102-0 

102-8 

2\ 

102-t 

103-8 

8  101 -♦; 

102-4 

25 

102-2: 

103-8 

;»  loi-H 

10-2-4 

2»; 

103-0 

104-4 

10    102-0 

104-0 

27 

l02-«i 

HM)-4 

ir   102-4 

103-0 

2S 

101-(; 

103-2 

12    101-2 

102-6 

29 

102-8 ; 

1030 

13    lOl-<> 

103-0 

:jo 

102-0' 

104-4 

14    102-0 

103-0 

July       I 

102-K 

i:.  W'J'4 

1040 

2 

l02-t 

104-2 

U\    102U 

1060 

a 

102-6 

103-K 

17'  lOS'li 

1040 

f 

102-2 

103-0 

18i  104V 

104S 

«'> 

103-0 

103-4 

111    104-0 

104-0 

Ci 

103-« 

1010 

20    1032 

103'S 

7 

103-0' 

103-0 

21    102'4 

1040 

8 

102-0  . 

! 

103  « 

22    101-6 

103-6 

Uncertain  that  any 

Tardy  reliction  lor 

reaction  occurred. 

infection  by  blood. 

Date.    I   ikm.       p.m. 


Dec. 


Jan. 


IGJInoc'ii 
with  tiO 
ulent    ! 
17 

18    102-4, 
ly    102-0' 
20,  103-0 
21'   102-0 
22.  103-8, 

23  102-6 

24  103-2 
2r>    102-6 

26  lOl-O 

27  lOl-o 
2X  101-6 
2!»  102-2 
30    102-0 

101-4 
102-0 
lOli'S 


31, 
1 

2' 


3'  102-2 

4  103-4 

r.i  104-2 

6i  104-0 

7,  102'4 

81  102-0 

y  1020 


1  a  1 1'  d 
f.c.  vir- 
blood. 

10-2-2 
103-4 

106-0 
103-0 
103-0 
102-8 
102-6 
103-2 
102-6 
103-2 
1(»3-S 
102-4 
102-2 
103-0 
104-0 
104-0 
105-0 
104-}< 
106-0 
103i) 
1060 
102-6 


Again  a  tardy  reaction 


Date.        a.m.       p.m. 


Jan. 


Feb. 


17iInocu 
^ithlfH)! 
ulent     ' 

IH 

102-0' 

102-2 

102-0' 

102-0 ' 

103-4 

101-4 

103-4 

103-6  \ 

1040 

104-6  I 

102-2  ' 

1010  I 

1020  I 

l(K)-8i 

101-6! 

102-0' 

101-2 

100-0 

I<M)-8 

101-6 

102-0 

101-0 

101-0 


ly 

20 
21 
22, 
23 
24 
2o 

2r,' 

27 

28. 
2\) 
30 
31, 

II 
2 

-■I 

5 

61 


lated 
CO.  vir- 
blood. 

103-8 
103-0 
103-4 
KU-O 
l02-(> 
104-2 
103-2 
1040 
1030 
104-6 
103-6 
103-2 
104-0 
103-4 
104-6 
104-6 
1030 
103-0 
102-2 
104-6 
103-6 
103-4 
103-2 


Slight    reaction    at 
proper  time. 


CAPE    OF    GOOD    HOPE. 


DEPARTMENT    OF    AGRICULTURE. 


REPORT 


OP  THE 


GOVERNMENT  ENTOMOLOGIST 


YEAR    1903. 


Presented  to  both  House*  0/  Parlmment  by  command  of  His  Excellency  the 

Governor, 

1904. 


CAPE  TOWN  : 
CAPE    TIMES  LTD ,    GOVERNMENT  PRINTERS,    KEEROM  ST. 

1904. 

[G.  6.-1904.] 


Cape  Town,  15th  January,  1904. 

The  Honourable  the  Secretary  for  Agriculture. 

Sir, — I   have  the  honour   to   present   herewith   my 
report  for  the  year  1903. 

CHAS.  P.  LOUNSBURY,  B.Sc,  F.E.S., 

Government  Entomologist. 
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Aside  from  the  routine  duties  of  attention  to  the 
entomological  correspondence  of  the  Department,  the 
preparation  of  special  reports  on  matters  appertaining 
to  insects,  visits  amongst  farmers  to  advise  them  relative 
to  insects  troubling  them  at  the  time,  contributions  to 
the  Departmental  periodical  publication,  and  the  in- 
spection of  plant  imports  arriving  at  the  port  of  Cape 
Town,  the  chief  work  accomplish^  during  the  year  was 
in  investigating  the  relations  of  ticks  to  African  coast 
fever  in  cattle,  heartwater  in  cattle,  sheep  and  goats, 
and  malignant  jaundice  in  dogs.  Detailed  reports  to 
show  the  progress  made  in  these  special  subjects  are 
appended;  likevdse  a  separate  report  from  the  Assis- 
tant Entomologist  covering  his  work  for  the  last  four 
months  of  the  year,  during  which  period  he  has  been 
detached  from  tite  main  office. 


Contributions  to  the  "  Agricultural  Journal." — 
The  signed  contributions  to  the  AgHcultural  Journal 
were  as  follows : — 


title. 


Form. 


lB8ne. 


Dust  Sprayers 

Fruit  Moths 

Locnst  Poifions 

Troublesome  Beetles  (Mylabris)  ... 

Poisonous  Insects  (Intonjane) 

Fowl  Lioe  and  Ticks   ... 

Melon  Pests 

Potato.  Tuber  Moth      ... 

Dust  Spray 

Merchantable  Insect  Pest 

Weevils  in  Grain 

Bryobia  Mite 

Fruit-eating  Wasps 

Fowl  Tick  ... 

Legislation  to  exclude  Plant  Pests 

Gall  Worms  in  Roots  of  Plants    . . . 

Fowl  Tick  :  Habits  of  Larv© 

New  Oak  Tree  Pest:  Phylloxerai... 


Article 
Notes 

January 

Letter 

»» 

»• 

April 

Notes 

June 

Letter 

July 

Notes 

*' 

Article 
Letter 

August 

Article 

September 
October 

Notes 

^j 

Letter 

November 

Article 

Pages. 


I  VoLxxii, 

78-80 

81-84 

84-85 

95 

98 

472 

473 

717-719 

Vol.  TTJii. 

91 

92 

94-96 

179-184 

208-209 

261-273 

399-404 

468-469 

594 
655-658 


Reprints  of  the  notes  and  articles  "  Locust  Poisons," 
"  Potato  Tuber  Moth."  "  Bryobia  Mite,"  "  Fowl  Tick," 
**  Legislation  to  exclude  Plant  Pests,"  and  "  New  Oak 
Tree  Pest  "  were  secured,  and  copies  may  be  obtained 
by  interested  parties  on  application  to  the  office. 

Plant  Import  Regulations. — Long  urged  amend- 
ments to  the  "  plant  import  regulations  "  were  approved 
in  March.  The  schedule  which  then  came  into  force 
appears  as  an  appendix  to  this  report,  whilst  a  full  ex- 
planation of  the  various  sections,  for  the  guidance  of 
intending  importers,  was  published  under  the  title 
"Legislation  to  exclude  Plant  Pests"  in  the  October 
issue  of  the  AgricuLtural  Journal.  Only  a  very  limited 
number  of  fruit  trees  (and  nut  trees)  may  now  be  in- 
troduced, and  these  only  by  special  permission  from  the 
Minister  for  Agriculture.  A  proposal  by  the  Conserva- 
tor of  Forests  to  extend  the  restriction  to  forest  and 
shade  trees  is  now  imder  consideration. 

Until  within  a  few  months  there  was  practically  no 
direct  supervision  over  the  Examining  Officers  charged 
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with  enforcing  the  regulations  at  the  different  ports; 
but  in  September,  the  Minister  approved  of  my  recom- 
mendation (first  made  in  my  1898  annual  report,  page 
9)  that  a  ''chief  inspector"  be  appointed,  and  as  the 
officer  of  the  Department  most  interested  the  post  was 
assigned  to  me  in  connection  with  my  other  duties.  The 
step  costs  the  Department  nothing,  and,  I  believe,  adds 
greatly  to  the  efficiency  of  the  regulations. 

The  Examining  Officers  at  East  London,  Mossel  Bay, 
and  Cape  Town  are  Customs  officials,  and  the  one  at 
Port  Elizabeth  is  the  city  superintendent  of  parks. 
These  men  do  their  work  faithfully  and  as  well  as  can 
be  expected  of  officers  without  entomological  training. 
It  is  at  present  out  of  the  question  to  have  qualified  en- 
tomologists as  inspectors,  because  there  is  not  enough 
work  at  any  one  of  the  ports  to  keep  such  a  man  profit- 
ably employed,  and  the  appointee,  whoever  he  is,  must 
keep  himself  within  easy  reach  of  the  searcher's  office. 

For  several  years,  I  have  had  the  self -assumed  task 
of  examining,  or  of  having  my  assistant  examine,  all 
plant  and  tree  imports  landed  in  Cape  Town.  The 
number  of  such  consignments  to  this  port  is  greatly  in 
excess  of  that  to  the  other  ports  combined.  The  work  of 
inspecting  is  sometimes  a  severe  drain  upon  our  time: 
and  during  the  past  year  it  entailed  between  one  hun- 
dred and  one  himdred  and  twenty-five  trips  to  the 
searcher's  office.  The  inspection  of  fruits,  potatoes,  and 
onions,  and  the  superintendence  of  fumigating  opera- 
tions is  left  to  the  paid  examining  officer.  Consign- 
ments of  plants  and  trees  arriving  at  Port  Elizabeth  for 
Graham's  Town  nurseries  are  now  sent  unopened  to 
their  destinations ;  and  are  there  inspected  by  tiie  Assis- 
tant Entomologist,  and  fumigated  in  chambers  on  the 
nursery  groimds.  By  arrangement  with  the  Postmas- 
ter-General, all  parcels  containing  articles  affected  by 
the  regulations,  which  arrive  from  over  sea,  are  stopped 
in  transit  and  sent  to  my  office  for  examination  of  the 
contents.  Three  hundred  and  sixty-three  such  parcels 
were  thus  dealt  with  during  the  past  year. 

Confiscations  of  plants  and  fruit  under  the  regulations 
were  few  during  the  year,  and  were  chiefly  confined  to 
Cape  Town.      Often,  however,  pest  insects,  generally 


scales,  were  discovered  in  the  course  of  examination,, 
and  were  dealt  with  by  fumigation  of  the  infected  arti- 
cles with  hydrocyanic  acid  gas.  One  large  consignment 
of  currant  bushes  from  England  was  burned,  owing  to^ 
severe  infestation  by  a  species  of  Pulvinaria,  and  a 
small  consignment  of  apple  trees  similarly  disposed  of 
because  massed  with  hegdthy  Oyster  Shell  Bark  Louse- 
{Mytilaspis  pomorum).  The  presence  of  the  latter  in- 
sect also  led  to  the  destruction  of  a  lot  of  apple  sdons 
that  came  by  post.  As  an  instance  of  how  the  oodling^ 
moth  may  be  disseminated  it  is  worth  mentioning  that 
three  times  dinring  the  year  this  insect  was  found  in 
apples  that  came  through  the  post;  in  one  case  holes 
tnrough  the  wrappings  indicated  that  one  or  more  of  the 
larvae  had  escaped  from  the  parcel. 

NuKSERY  Legislation. — On  my  urgent  recommenda- 
tion the  Minister  for  Agricultinre  introduced  tlie  long^ 
framed  "Nurseries  Inspection  and  Quarantine  Bill" 
before  the  late  session  of  Parliament;  but  the  BiU 
failed  to  receive  a  second  reading  ovmig  to  the  prema- 
ture dissolution  of  the  House.  I  shall  endeavour  to  get 
it  introduced  next  session.  An  article  discussing  the 
measiure,  and  urging  fruit  growers  to  actively  support  it» 
will  be  published  in  the  February  issue  of  the  Agricul- 
tural Journal. 

The  Transvaal  Gk)vernment  Entomologist,  an  ofl&cer 
appointed  during  the  year,  in  cbnjimction  with  the 
Horticultiurist  of  his  department  of  agriculture,  has 
drafted  a  nursery  bill  for  his  colony,  and  has  hopes  of  its 
being  approved  at  the  next  session  of  the  Legislative 
Coimcil.  Fruit  growers  in  tiie  other  South  African 
colonies  are  recommended  to  study  these  bills,  and  to 
urge  their  governments  to  consider  them.  It  seems  a 
great  pity  that  pests  should  be  allowed  to  accompany 
Fruit  trees  into  new  orchards  miles  from  where  any  fruit 
trees,  except  perhaps  a  few  grown  from  seeds  planted 
by  missionaries  and  early  pioneers,  have  ever  grown 
before.  Yet  such  is  being  done.  Liltle  more  than  i 
decade  ago  Bulawayo  was  a  native  kraal  far  beyond  the 
outposts  of  civilisation.  Now  a  fine  collection  of  in- 
troduced scale  pests  can  be  made  in  its  gardens  and 


Eastern  Province  Entomologist. — Early  in  the 
year  the  Minister  for  Agriculture  yielded  to  persistent 
representations  from  Graham's  Town  public  men  that 
an  entomologist  should  be  located  in  the  Eastern  Pro- 
vince by  promising  that  one  should  be  there  stationed 
as  soon  as  funds  could  be  secured  from  Parliament.  I 
was  instructed  to  plan  accordingly,  and  schemed  to  place 
Mr.  C.  W.  Mally,  M.S.,  the  Assistant  Entomolc^t,  at 
Graham's  Town  in  September  immediately  after  his 
return  from  four  months'  leave  of  absence,  and  to  re- 
place him  at  Cape  Town  by  a  qualified  new  assistant. 
I^rovision  was  made  for  a  new  man  on  the  Estimates, 
but  because  of  the  dissolution  of  Parliament  without  the 
Estimates  having  been  passed,  the  steps  towards  getting 
one  have  had  to  be  abandoned.  Mr.  Mally's  leave  was 
timed  to  have  him  back  to  begin  his  new  duties  at  the 
opening  of  spring,  the  most  seasonable  time  to  start 
general  entomological  work,  and  he  had  already  pro- 
ceeded to  Graham's  Town  when  Parliament  was  dis- 
solved. Accommodation  for  him  had  been  found  at 
the  Albany  Museum,  and  as  all  arrangements  for  his 
taking  up  work  in  the  East  had  been  made,  it^  was 
deem^  inadvisable  to  recall  him.  However,  it  will  be 
necessary  to  have  him  return  if  f imds  for  an  "  Eastern 
Province  Entomologist "  are  not  soon  provided.  Mean- 
while the  routine  work  of  the  Cape  Town  office  has  in- 
creased through  changes  in  the  "  Plant  Import  Emula- 
tions," and,  being  short-handed,  it  has  not  been  possible 
during  the  past  year  for  me  to  get  as  much  research 
work  accomplished  as  during  several  previous  years. 
The  experimental  tests  of  insecticides,  which  formed  a 
valuable  and  prominent  feature  of  the  work  in  other 
years,  had  to  be  entirely  dropped.  There  is  now  very 
urgent  need  for  field  work  on  the  codling  moth,  whidti 
pest  is  this  year  doing  tremendous  damage  in  the  south- 
western fruit  districts ;  but  unless  provision  for  a  quali- 
fied assistant  is  made  soon,  and  a  suitable  man  then 
found  at  once,  little  effective  work  on  remedies  for  this 
pest  will  be  possiUe  during  the  next  season  without  re- 
moving the  Assistant  Entomologist  from  Graham's 
Town. 
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The  staff  of  the  eatomological  branch  of  the  Depart- 
ment now  consists  only  of  the  Entomologist,  one  assis- 
tant, and  an  office  boy  at  Cape  Town,  and  the  Assistant 
Entomologist  at  Graham's  Town.  Mr.  Rupert  W. 
Jack,  the  assistant  at  Cape  Town,  is  an  Englishman 
who  was  studying  at  Elsenberg  Agricultiural  College 
when  engaged.  He  had  had  no  experience  in  economic 
entomology,  or  special  training  for  entomological  work; 
but  a  good  general  knowledge  of  insects  obtained 
through  reading  and  collecting  has  made  him  highly 
useful.  His  chief  duties  have  been  in  connection  with 
the  details  of  the  tick-disease  investigation,  work  which 
has  required  attention  to  animals  under  experiment  at 
all  hours  and  every  day  in  the  year.  Besides  a  quali- 
fied assistant  to  replace  the  Assistant  Entomologist 
transferred  to  Graham's  Town,  a  clerk,  to  attend  to  the 
correspondence  and  the  keeping  of  the  office  records,  is 
urgently  required;  and  a  helper  of  some  sort  must  be 
provided  the  Assistant  Entomologist  if  he  is  to  remain 
detached  from  this  office.  As  matters  now  are  with 
him,  there  is  no  one  to  give  attention  to  insects  being 
reared  at  his  office,  or  to  attend  to  his  correspondence 
when  he  is  absent  on  field  work. 

If  the  vote  for  an  entomologist  in  the  Eastern  Pro- 
vince is  passed,  the  incumbent  of  the  post  will  be  styled 
"  Eastern  Province  Entomologist."  He  will  be  under 
the  general  supervision  of  the  Gk)vernment  Entomolo- 
gist, but  will  be  practically  independent  in  planning 
and  conducting  investigations  assigned  to  him.  His 
position  will  be  one  of  much  responsibility,  and  I  hope 
due  recognition  of  this  fact  will  be  manifest  in  the  re- 
muneration granted  him. 

Need  for  an  Agricultural  Experiment  Station. 
— ^Field  observations  and  investigations  constitute  the 
phase  of  entomology  most  needed  in  a  country,  like  the 
Cape ;  and  at  the  same  time  it  is  a  phase  of  the  subject 
to  which  it  is  most  difficult  to  give  adequate  attention 
when  a  town  office,  particularly  an  office  on  the  top 
floor  of  a  building  in  the  very  heart  of  Cape  Town, 
must  serve  as  the  base  of  operations.  Headquarters  in 
the  vicinity  of  the  administrative  offices  of  the  Depart- 


ment  are  essential;  but,  to  do  justice  to  field  work,  there 
should  be  a  sub-office  on  a  general  purpose  farm,  under 
departmental  control,  within  easy  reach.  In  other 
words,  the  establishment  of  an  agricultural  experiment 
station  near  Cape  Town  where  crop  pests  could  be 
studied  and  remedies  tested,  would  greatly  facilitate 
the  practical  work  of  the  entomological  branch  of  the 
Department.  When  the  writer  entered  the  Cape  ser- 
vice eight  years  ago,  there  was  abready  talk  of  starting 
a  modem  experiment  farm ;  and  he  fancied  that  in  the 
course  of  a  year  or  two  he  would  have  an  "  insectary  " 
on  one,  and  be  enjoying  the  facilities  for  practical  work 
to  which  he  had  become  accustomed  in  the  United 
States.  He  isn't  so  sanguine  of  the  near  future  now, 
but  is  Just  as  firmly  of  the  opinion  that  a  modern  agri- 
cultural experiment  station  is  very  much  needed,  and 
that  the  Cape  shows  itself  far  behind  the  times  in  not 
haviQg  one.  Visitors  from  Australia  and  the  United 
States  express  themselves  surprised  to  find  the  Cane 
so  remiss  in  this  respect.  And  indeed  we  are  very  back- 
ward. While  we  have  been  slu^ishly  incubating  the 
idea,  the  Japanese  have  awoke  to  the  value  of  sucn  in- 
stitutions, and  have  established  ten  well-equipped  goy- 
emment  stations,  each  v^th  a  corps  of  specialists,  aside 
from  a  small  host  of  locally  supported  ones. 

However,  the  matter  of  an  experiment  station  is  of 
much  more  vital  concern  to  another  officer  of  the  De- 
partment, and  I  merely  made  mention  of  it  ia  my  report, 
to  have  it  known  that  the  usefulness  of  such  an  institu- 
tion would  extend  to  my  field  of  work. 

Animal  Diseases  Experiment  Station. — ^It  is  a 
genuine  pleasure  to  note  that  suitable  premises  have 
been  provided  for  the  joint  use  of  the  veterinary  and 
entomological  branches  of  the  Department  in  investigat- 
ing the  transmission  of  animal  diseases  of  the  coimtry. 
Investigations  of  this  character  have  been  in  progress 
at  Cape  Town  for  nearly  four  years,  and  the  animals 
employed  in  the  experiments  stabled  in  temporary  cor- 
rugated iron  sheds  and  shelters  on  the  site  oflF  Queen 
Victoria  Street  cleared  for  the  projected  Supreme  Com*t 
building.       Better  accommodation  has  long  been  im- 
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perative.  The  site  now  built  on  was  selected  over 
eighteen  months  ago  by  Dr.  Hutcheon  and  myself.  It 
is  on  the  portion  of  the  Gk)yemment>owned  Erinville 
Estate  adjoining  the  railway  property  on  the  east  side 
of  Bosebank  Station.  Bosebank  may  be  reached  from 
Cape  Town  in  fifteen  minutes  by  train.  Six  months 
passed  before  authority  to  build  on  the  ground  was 
granted.  The  sketch  floor  plans  and  general  specifica- 
tions were  drawn  by  me,  and  after  endorsement  by  the 
CShief  Veterinary  Surgeon  were  given  to  the  Public 
Works  Department  in  the  closing  days  of  1902.  In 
late  March  the  groimd  was  broken  by  the  contractors, 
but,  owing  to  numerous  delays  such  as  seem  practically 
unavoidable  in  the  erection  of  a  Gk)vernment  building, 
however  small,  and  however  urgently  required,  the 
structure  was  not  completed  untfl  December. 

The  accommodation  is  all  in  one  building.  The  Pub- 
Uc  Works  Department  have  made  this  a  substantial 
brick  structure,  the  neat  appearance  of  which  is  shown 
in  the  accompanying  illustration.  There  is  a  labora- 
tory, post  mortem  room,  forage  room,  small  animals' 
room,  two  keeper's  rooms  (occupied  by  the  entomolo- 
gical assistant),  and  seven  stables,  separated  from  one 
another  by  full  height,  unbroken  brick  partitions.  The 
stables  give  stall  or  stanchion  accommodation  for 
twenty-four  sheep  and  goats,  ten  cattle  and  nine 
horses  or  about  twenty-five  cattle,  and  about  twenty- 
five  dogs.  The  laboratory  will  be  chiefly  u^  by  the 
Veterinary  Bacteriologist,  whose  assistant  occupies  an 
annex  on  the  grounds.  The  building  is  built  about 
three  sides  of  an  open  court,  on  to  a  roofed  passage 
about  which  the  various  rooms  open.  The  windows  to 
the  animals'  rooms  are  high  in  the  walls,  and  the  fourth 
side  of  the  court  is  formed  by  a  high  wall  and  plank 
gates;  privacy  is  thus  assured.  As  the  work  of  the 
station  increases,  it  is  planned  to  have  other  rooms 
added  to  the  wings.  The  present  accommodation  is 
abeady  utilised  to  the  full. 
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REPORT  OF  ASSISTANT  ENTOMOLOGIST. 

Graham's  Town,  11th  January,  1904. 

Sir, — In  accordance  with  your  instructions,  the  study 
of  the  insect  pests  in  the  Eastern  Province  was  begun 
at  Graham's  Town,  September  7th,  1903.  The  room 
in  the  Albany  Musexmi  which  was  set  aside  for  the  use 
of  the  Entomologist  has  not  been  provided  with  the 
necessary  equipment.  In  the  meantime  Dr.  Schonland 
has  kindly  granted  me  the  use  of  a  table  in  the  collec- 
tion room,  but  I  understand  that  even  that  will  not  be 
available  much  longer,  for  the  room  must  be  devoted 
entirely  to  the  entomological  collections  of  the  Museum. 
Under  such  circumstances  it  is  impossible  to  make  the 
most  of  the  time  and  opportunities  available  here  for 
work  in  economic  entomology. 

Dr.  S.  Schonland,  Director  of  the  Albany  Museum, 
has  co-operated  with  me  most  heartily,  and  has  done 
everything  within  his  power  to  advance  the  interests 
of  the  entomological  work  here,  and  the  Museum  Com- 
mittee, through  their  President,  Dr.  H.  Becker,  have 
always  taken  a  keen  interest  in  the  work.  To  all  of 
these  gentlemen  I  wish  to  express  my  sincere  apprecia- 
tion of  the  many  kindnesses  and  the  encouragement 
which  I  have  received  from  them.  I  wish  also  to  ex- 
press my  obligation  to  the  farmers  and  fruit  growers 
who  have  taken  an  active  interest  in  the  work,  and 
given  me  a  free  hand  to  make  such  observations  and 
experiments  as  circumstances  would  perinit.  I  have 
spared  no  effort  to  meet  them,  learn  their  needs,  and 
render  whatever  assistance  was  within  my  power. 

Although  there  is  urgent  demand  for  work  on  every 
hand,  I  have  followed  your  expressed  wish  that  the  in- 
vestigations be  limited  to  the  most  urgent  needs,  with 
a  view  of  doing  thorough  work  rather  than  to  attempt 
to  cover  the  "v^ole  field  and  hence  have  to  be  content 
with  superficial  work.  Under  present  circumstances 
there  can  be  no  doubt  about  the  wisdom  of  that  policy. 
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I  have  followed  your  suggestion  that  Mealie  Insects, 
Fruit  Moths,  and  Fruit  Ry  be  given  preference  in  the 
order  named.  Systematic  field  work  is  in  progress  on 
the  lines  named  above,  and  also  on  miscellaneous  insects 
so  far  as  seems  consistent  with  thoroughness.  Impor- 
tant observations  have  been  made  and  properly  re- 
corded, but  since  the  work  has  been  in  progress  such  a 
short  time  it  would  be  hazardous  to  attempt  a  state- 
ment in  detail,  and,  therefore,  I  prefer  to  withhold  the 
publication  of  the  observations  imtil  they  are  more 
complete. 

I  have  the  honom*  to  be, 
Sir, 
Your  obedient  servant, 

C.  W.  MALLY, 

Assistant  Entomologist. 

Gk)vernment  Entomologist, 
Cape  Town. 
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SPECIAL  REPORTS. 


TICKS  AND  SOUTH  AFRICAN  COAST  FEVER. 

In  last  year's  report  African  coast  fever  was  termed 
"  Rhodesian  cattle  disease."  The  present  name  is  the 
one  recommended  by  Dr.  Koch.  Some  attention  has 
been  given  to  the  problem  of  elucidating  the  association 
of  the  disease  vnth  ticks  throughout  the  v^hole  year,  but 
the  progress  of  the  investigation  has  been  very  seriously 
hampered  by  the  difficulty  of  obtaining  tick  material  foi 
experimenting,  and  by  the  absence  of  any  near  source 
of  infection.  The  disease  is  peculiar  in  that  no  means 
of  transmitting  it  by  inoculation  has  been  discovered; 
therefore  it  has  not  been  possible  to  keep  it  active  at 
our  experimental  station,  or  to  produce  it  at  will  by 
recovered  blood  or  preserved  virus,  as  is  easy  vnth  heart- 
water,  red  water,  malignant  jaimdice,  horse-sickness, 
and  other  of  our  animal  diseases  that  are  known  or  pre- 
sumed ,to  be  transmitted  by  tick  or  insect  agency.  The 
advantage  of  thus  being  able  to  communicate  a  disease 
is  that  an  opportunity  of  feeding  on  sick  animals  ticks 
or  other  parasites  imder  suspicion  may  at  any  time  be 
made.  The  problem  is  then  merely  the  maJdng  of  a 
case  of  the  disease  when  it  is  wanted,  feeding  the  para- 
sites, and  later  testing  these  on  susceptible  animals.  A 
near  source  of  natural  infection  would  do  much  to  ob- 
viate the  disadvantage  of  the  non-transmission  of  the 
disease  by  inoculation,  since,  when  a  case  was  required 
one  might  perhaps  be  obtained  from  a  neighbouring 
farm,  or  soon  produced  by  turning  a  susceptible  animal 
on  to  infected  veld. 

A  trip  to  the  infected  area  of  the  Transvaal  was  made 
by  invitation  and  at  the  expense  of  the  Transvaal  Gov- 
ernment during  late  March  and  early  April  for  the  pur- 
pose of  obtaining  material  and  data  for  use  in  the  in- 
vestigation.   A  report  on  this  trip,  and  its  results  so  far 

[G.  6—1904.]  C 
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as  obtained  up  to  July  last,  when  the  report  was  written, 
was  submitted  to  the  Transvaal  Department  of  Agri- 
culture, and  was  subsequently  published  in  the  October 
issue  of  the  Transvaal  Agricultural  Journal.  Another 
trip  to  infected  area  was  made  between  mid-November 
and  mid-December;  this  time  Bulawayo  and  vicinity 
was  visited. 

The  tests  thus  far  conducted  have  been  almost  en- 
tirely with  the  progeny  of  Blue  and  Brown  Tick  females 
from  sick  and  recovered  animals,  and  with  nymphs  and 
adults  of  the  Brown  Tids  fed  in  the  previous  stage,  that 
is  when  larvae  and  nymphs,  on  sick  and  recovered  ani- 
mals. The  results  of  the  tests  have  been  somewhat  con- 
flicting, and  the  only  deductions  which  I  yet  (January 
1st)  feel  safe  in  drawing  is  that  the  Brown  Tick 
{Rhipicephalus  appendiculatus  Neumann)  is  a  trans- 
mitter of  the  disease.  The  tick  probably  imbibes  the 
infection  at  one  stage  and  transmits  it  at  a  later  stage 
of  the  same  life  cycle.  Larval,  nymphal,  and  adult  pro- 
geny of  females  of  the  species,  taken  from  sick  cattle, 
have  uniformly  failed,  in  my  tests,  to  transmit  infection, 
as  has  also  the  progeny  of  Blue  Tick  (JR.  decoloratus) 
females  from  sick  cattle.  The  Brown  Tick  is  termed 
Rhipicephalus  sanguineus  by  Dr.  Koch  in  his  reports. 
JR.  sanguineus  is  a  spedes  that  I  have  not  seen.  It  is 
recorded  to  occur  in  various  parts  of  South  Africa,  and, 
from  the  descriptions  given  of  it,  must  be  very  similar 
to  appendiculatus  in  appearance.  .However,  the  two 
species  are  separated  by  Professor  G.  Neumann,  who  re- 
cently monographed  the  known  ticks  of  the  world,  and 
from  abundant  material  which  I  submitted  to  him  he 
has  identified  the  Brown  Tick  as  appendiculatus. 

The  data  concerning  the  only  cases  of  African  coast 
fever  that  have  occurred  at  our  experimental  station  is 
as  follows:  — 

1 .  Ox  No. «,  two  yenre  old,  croae  bred  Kerry  ox  from  Cape  Flats.  Procured 
in  early  September.  Leg  infested  November  27th,  1902,  with  fire  female 
and  two  male  Brown  Tick  adults.  These  ticks  had  been  taken  as 
engorged  nymphs  in  the  middle  of  October  "from  Kirrimuir  cattle 
which  sickened  after  dipping "  and  had  been  sent  to  me  by  Mr.  0.  E. 
Gray,  the  Chief  Veterinary  Surgeon  of  Rhodesia.  They  moulted  at  the 
office  without  the  aid  of  artificial  heat.  Only  the  two  males  and  one  of 
the  females  became  attached  to  the  skin. 

Fever  set  in  December  12tb,  fifteen  days  from  the  application  of  the 
ticks,  and  terminated  fatally  on  the  night  of  December  25th. 
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Mr.  William  Robertson,  the  Bacteriologrist  of  the  Veterinary  depart- 
ment, watched  the  development  of  the  case  and  he  with  Dr.  D.  Hutdieon, 
the  Chief  Veterinary  Surgeon,  conducted  a  poit-mortem  examination. 
Their  notes  read  : — 

Body  emaciated  ;  a  large  amount  of  fluid  in  peritoneum. 

Lymphatic  glands,  enlarged  and  heemorrhagic. 

Heart,  some  petechise  on  epicardium  and  fluid  in  pericardium. 

Lungs  had  contained  oedema  (most  had  drained  out). 

Fourth  stomach,  slightly  congested. 

Liver,   very  much  enlarged,    contained    numerous    infarcts    and 

haemorrhagic  areas. 
Spleen,  very  much  enlarged,  softer  than  normal,  weight  6^1b8. 
Kidneys  contained  many  infarcts.  37  counted  in  one. 
Urine,  the  colour  of  dark  sherry. 
Mr.    Robertson    first    found    organisms    in    blood    smears    taken 

December  16th.  In  the  smears  made  after  death  from  blood  (circula- 
tion), liver,  kidney  and  spleen,  he  found  them  very  numerous ;  all  were 
of  the  bacillary  and  spherical  forms. 

2.  Ox  No.  9,  Gape-bred  heifer,  about  eighteen  months  old,  from  Elsenburg  in 

December,  1902.  Leg  infested  April  1st,  and  ear  infested  April  8th  and 
11th,  with  male  and  female  Brown  Tick  adults  in  large  numbers. 

All  the  ticks  applied  were  taken  as  adults  from  dead  cattle  at 
Nelspruit,  Transvaal,  within  a  week  of  their  being  applied,  and  they 
were,  therefore,  merely  transferred  to  the  new  animal.  Their  in- 
fectivity,  however,  depended,  I  believe,  on  the  feeding  in  their  larval  or 
nymphal  stage.  Those  applied  to  the  leg  failed  to  attach,  so  far  as 
could  be  observed,  but  those  applied  to  the  ears  bit  freely. 

Fever  appeared  April  22nd,  that  is  fourteen  days  from  the  first 
application  to  the  ears  and  and  eleven  from  the  second.  Death  occurred 
during  the  night  of  May  7th. 

Mr.  Robertson  attended  to  the  examination  of  the  blood  and  to  the 
post-mortem.    His  notes  are  as  follows  : 

Heart  showed  several  petechise  on  epicardium,  and  the  surrounding 

fat  was  dark  red  in  colour. 
Lungs,  slightly  cedematous,  no  yellow  fluid  in  interlobular  spaces. 
Spleen,  a  little  enlarged,  texture  normal. 
Liver,  showed  great  changes  due  to  parasitic  irritation,  probably 

fluke,  and   tiaoee  of  chronic  venous  congestion,  no  sig^s  of 

infarcts. 
Gall  bladder,  distended  with  dark,  dirty,  yellowish-green  bile. 
Kidneys,  showed  principal  lesions.      Both  simply  studded  with 

infarcts  in  all  stages  from  bright  venous  red  to  white ;  texture 

friable. 
Bladder,  full  of  sherry  coloured  urine. 
Intestinal  tract  and  mesenteric  glands,  normal. 
Parasites  in  both  rod  and  spherical  forms  found  very  sparingly  in 

past  mortem  blood  smears. 

3.  Ox  No.  10,  Cape  bred  ox,  about  eighteen  months  old,  from  Elsenburg  early 

in  April.  Ears  infested  April  23rd  with  Brown  Tick  nymphs.  These 
ticks  were  not  counted,  but  they  numbered  about  thirty ;  about 
twenty  fed  to  repletion.  They  came  as  engorged  larvas  from  two  dead 
cattle  during  the  last  two  days  of  March,  and  until  they  moulted  to  the 
nymph  stage  they  were  carried  in  a  tube  in  my  vest  pocket. 

Through  an  unfortunate  mistake,  the  ox  was  inoculated  on  May  1st 
with  blood  from  No.  9.  Another  ox.  No.  11,  however,  was  inoculated 
with  the  same  quantity,  10  cc,  of  No.  9's  blood  on  the  next  day,  and  as 
it  failed  to  give  any  reaction,  it  is  safe  to  say  that  No.  10  was  little,  if 
any  affected. 

Fever  appeared  May  8th,  fifteen  days  after  the  application  of  the 
ticks.  On  ^e  12th,  the  animal  ceased  to  feed  and  on  the  day  following 
it  was  down,  purging  and  seemingly  in  pain  from  a  large  swelling  under 
the  jaw.    Death  occurred  May  14th. 

c  2 
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The  2foat'moHem  examination  was  made  by  Mr.  Robertson,  whose 
notes  are: 

Examination  made  while  body  still  warm. 

External  appearances.    Intermaxillary  space  swollen,  the  swelling^ 

extending  as  far  back  as  angle  of  jaw.     Slight  discharge  from 

nostrils  of  a  yellowish  flnid. 
Swelling  under  jaw  found  to  be  a  gelatinous  oedema  of  a  pale 

straw  coloured  fluid,  and   it  completely  filled  up  the  t^paoe 

between  the  two  rami. 
Lungs,  normal. 
Heart  of  a  bright  red  colour  ;  auricles  congested  and  petechias  on 

epicardium. 
Submaxillary  lymphatic  glands  and  those  at  base  of   lung  much 

congested,  oedematous,  and  quite  black  on  section. 
Petechiae  on  diaphragm,  pleural  and  periotoneal  sides. 
Bowels  acutely  congested  throughout  their  length.    Much  matting 

of  intestines  with  dark  purple  oedema.    Intestines  joined  to 

liver. 
Lining  mucous  membrane  of   caecum  and  small  intestine  much 

inflamed. 
Lymphatic  glands.    Every  one  in  body  enlarged,  oedematous  and 

acutely  congested.       Superficial    and    deep    inguinal    glands 

affected. 
Liver  friable  and  dirty  yellow  in  colour.     So  infarcts. 
Gall  bladder  full  of  limpid  green  bile. 
Spleen,   enlarged,   softer  and  darker  than    normal  ;     petechia   on 

capsule. 
Kidneys,  much  congested,  almost  black  in  colour,  friable  ;  no  infarcts 

(a  typical  redwater  kidney). 
Bladder  full  of  dark  claret  coloured  urine. 
About  a  quart  of  blood  stained  fluid  in  peritoneal  cavity. 

Note. — I  never  saw  a  case  in  which  the  intestinal   tract 
showed  such  signs  of  inflammation. 
Microscopic  examination.    The  pout -mortem  films  contained  parasites, 

very  few  indeed  in  the  blood  and  slightly  more  numerous  in 

the  kidney  smears.    The  forms  most  frequently  met  with  is  the 

spherical ;  I  saw  one  rod. 

I  was  absent  with  fever  when  this  ox  died,  and  under- 
stood on  my  return  that  its  death  was  considered  due 
to  ordinary  redwater.  Some  time  later,  however,  when 
discussing  the  case  with  Mr.  Robertson,  I  found  tiiat  no 
definite  inference  had  been  drawn ;  and  then,  in  view  of 
the  fact  that  the  lesions  he  observed  and  noted  com- 
bined appearances  ordinarily  associated  with  African 
coast  fever  (swelling  under  jaw,  enlarged  glands,  and 
intestinal  inflammation),  with  appearances  associated 
with  redwater  (enlarged  spleen,  congested  kidneys  with- 
out infarcts,  and  red  urine),  I  requested  that  more 
smears  be  examined,  with  the  view  of  determination  by 
the  microscope  to  which  one  of  the  diseases  the  case  be- 
longed. Mr.  Robertson  kindly  favoured  me,  and 
reported:  — 

As  a  result  of  further  microscopical  examination  of  the  blood  films  from  ox 
No.  10, 1  find  the  parasites  we  associate  with  Rhodesian  cattle  disease 
fairly  numerous,  the  spherical  and  ring  forms  being  meet  common.  I 
am  unable  to  find  any  pyrosomas. 
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Despite  the  redwater-like  appearance  of  the  kidneys  and 
urine,  the  case,  therefore,  seems  by  the  microscopical 
examination  to  have  been  African  coast  fever.  I  may 
add  that  no  case  of  redwater,  or  case  of  any  disease  ex- 
cept African  coast  fever  that  might  be  confused  with 
redwater,  has  ever  occurred  at  the  experiment  station 
or  in  its  vicinity;  and  that  up  to  the  time  No.  10  sick- 
ened, no  animal  suspected  of  having  had  redwater  had 
ever  come  near  the  place. 

Graphic  charts  to  show  the  course  of  fever  in  all  these 
animals  are  appended. 


TICKS  AND  HEARTWATER. 

Experimental  tests,  with  the  object  of  increasing  our 
knowledge  of  the  relations  that  exist  between  ticks  and 
the  stodc  disease  "  heartwater,"  were  in  progress 
throughout  the  whole  year.  The  work  accompli^ed, 
however,  was  less  than  in  the  previous  year,  owing  to 
the  lack  of  available  stable  accommodation,  and  the 
pressiu'e  of  other  work.  There  are  still  a  number  of 
tests  that  it  is  highly  desirable  to  make,  and  the  present 
notes  are  intended  merely  as  a  record  of  the  more  im- 
portant results  obtained  in  the  period  reviewed. 

A  number  of  failiu'es  by  presumably  pathogenic  ticks 
to  transmit  the  disease  were  encountered  diuring  the 
year.  These  were  a  source  of  much  annoyance  and  loss 
of  time,  as  they  nullified  the  value  of  whole  series  of 
tests  in  which  negative  results  were  expected  and  ob- 
tained ;  but  they  indicate  a  line  for  new  work  that  may 
disclose  the  explanation  for  the  almost  total  absence  of 
heartwater  on  the  veld  during  the  winter.  Oiu*  failures 
all  occurred  in  the  winter  and  spring,  and  with  ticks 
moulted  at  the  natiu-al  temperature  of  +he  office;  in 
other  years  infestations  imder  such  conditions  were  um- 
formly  su9cessful,  but  in  the  earlier  work  it  was  our 
practice  to  apply  the  ticks  to  the  trunk  of  the  body, 
whereas  now  we  apply  them  to  the  feet  and  l^s. 
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To  secure  uniformity  with  the  previous  records,  the 
features  of  the  year's  studies  to  be  discussed  are  pre- 
sented under  sub-headings. 

A.  Infection  is  Transmitted  by  Bont  Tick  soon 
Affeb'  its  Attachment. — The  incubation  period  of 
heartwater  following  infestation  by  pathogenic  ticks  is 
variable,  the  range  tiiiis  far  observed  in  sheep  and  goats 
under  our  experiments  being  eleven  to  twenty-three 
days.  When  the  infecting  ticks  attach  to  the  abdomen 
the  period  is  generally  twelve  to  fifteen  days ;  and  when 
to  the  feet  and  legs,  from  fifteen  to  eighteen  days. 
Nearly  all  the  tests  are  made  with  the  nymphs  (second 
feeding  stage)  of  the  Bont  Tick  {Amblyomma  hebraeum)^ 
the  ordy  species  of  tick  thus  far  foimd  to  be  concerned 
with  tms  disease.  These  nymphs  are  made  patiK^enic 
by  being  fed  as  larvae,  that  is  in  the  first  feeding  stage, 
on  heartwater  sick  animals.  They  attach  to  almost 
any  part  of  an  animal,  but  feed  up  far  more  quidkly  in 
some  situations  than  others,  the  time  taken  depending 
apparently  on  the  supply  of  blood  in  tiie  tissues  of  the 
particular  spot.  For  Ae  udder  the  time  is  often  under 
five  days,  whilst  for  the  feet  it  is  rarely  imder  ten,  and 
often  upwards  of  a  fortnight.  To  determine  if  the  pro- 
longed term  of  inoculation  when  the  infection  was 
through  the  feet  and  legs  were  due  to  the  ticks  requiring 
the  lengthened  period  for  feeding  when  attached  to  these 
parts,  the  following  tests  were  made: 

1.  Goat  No.  LXLIII.  common  ewe  from  Faure,  in  Dec«inber,  1902.    Infested 

leg:,  June  15th,  1903,  with  thirty  Bont  nymphs  oJEF  Ko.  LXLIY,  Marcii 
27th-28th.  Leg  well  covered  to  prevent  escape  of  any  specimens  to  the 
body  and  the  limb  thoroughly  washed  with  paraffin  oil  at  the  ex- 
piration of  twenty-four  hours.  The  oil  destroyed  every  tick  and  hence 
infection  communicated  by  the  ticks  must  have  passed  into  the  animal 
during  the  first  day.  Fever  appeared  June  30th,  remained  high  through 
July  4th,  and  the  animal  was  found  dead  on  the  morning  of  the  5th. 

2.  Ooat  No.  CXI.,  common  ewe  from  Faure,  in  May.    Infested  1^,  June  15th, 

1903,  with  thirty  Bont  nymphs  of  No.  LXLIV.,  March  27th-28th,  and  Ug 
kept  well  covered  until  washed  with  oil  June  19th.  four  days  later. 
None  of  the  ticks  had  increased  much  in  size  by  their  feeding.  Fever 
appeared  July  2nd.,  the  seventeenth  day  from  the  application  of  the 
ticks,  and  terminated  fatally  July  9th. 

3.  Goat  No.  CXXII.,  common  ewe  from  Faure  in  early  July.    Infested  leg 

July  14th,  with  twenty  Bont  nymphs  taken  off  No.  LXLIY.  after  death, 
and  leg  kept  securely  covered  until  washed  with  oil  twenty-four  hours 
after  the  application  of  the  ticks.  Fever  appeared  July  30th,  the 
sixteenth  day,  and  death  occurred  on  August  3rd. 
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4.  Goat  No.  CXXIII.,  common  ewe  from  Faure  in  early  July.  Infested  leg 
July  14thf  with  twenty  Bont  nymphs  taken  off  No.  LXLIY.  after  death, 
and  leg  kept  securely  covered  until  washed  with  oil  twenty-four  hours 
later.  Fever  appeared  August  1st,  the  eighteenth  day,  and  the  animal  died 
during  the  night  of  the  3rd.  The  lesions  were  found  to  be  exceptionally 
pronounced. 

In  all  of  the  tests  great  care  was  taken  to  prevent  any 
of  the  ticks  escaping  from  the  1^  to  which  they  were 
applied,  and  to  destroy  every  tick  at  the  time  indicated. 
The  precautions  taken  to  ensure  that  every  tick  was 
retained  on  the  leg  and  there  destroyed  proved  severe 
on  the  goats, ,  and  were  all-sufficient  to  satisfy  us  that 
any  infection  transmitted  passed  over  before  the  oil  was 
applied.  Therefore,  the  conclusions  are  drawn  tliat 
infection  ordinarily  takes  place  within  twenty-four 
hours  from  the  time  the  mfecting  tick  attaches,  and 
that  a  long  incubation  period  is  not  due  to  slow  feeding 
on  the  part  of  the  tick.  The  period  between  the  appli- 
cation of  the  ticks  and  the  advent  of  the  fever  was 
respectively,  fifteen,  seventeen,  sixteen,  and  eighteen 
days,  such  a  diu'ation  as  our  previous  experience  has 
taught  us  to  expect  when  the  irrfection  is  through  a  leg. 

B.  Cattle  are  subject  to  Heartwater. — Experi- 
ments reported  on  last  year  showed  that  calves  con- 
tracted tiie  heartwater  disease  when  exposed  to  the 
attack  of  Bont  Ticks  made  pathogenic  by  feeding  on 
heartwater  sick  goats.  This  year  older  animals  were 
exposed,  and  found  to  be  likewise  susceptible.  The 
disease  appears  less  fatal  to  cattle  than  to  sheep  and 
goats;  and  the  "post  mortem  lesions  of  the  cattle  that 
have  died  of  the  disease  at  the  experiment  stables  have 
not  been  closely  comparable  with  the  lesions  ordinarily 
foimd  in  cases  of  the  disease  in  sheep  and  goats. 

1.  Ox  No.  11,  two  year  old  ox  from  Stellenbosch  di strict.  Infeeted  July 
9th,  with  sixty  or  more  Bont  nymphs  off  Goat  LXLIV.  after  death  ; 
fifty-five  ticks  recovered  after  feeding.  Fever  appeared  July  25th,  and 
temperature  continued  abnormal  until  Augrust  Ist  (see  Chart  in  Appen- 
dix). Illness  hardly  noticeable  by  animal's  behaviour,  and  animal  in 
health  at  end  of  year. 

The  character  of  the  febrile  reaction  was  determined  by  the  in- 
oculation of  Sheep  No.  CXIX.,  a  merino  wether,  on  July  29th.  Fever 
appeared  in  this  animal  August  7th,  and  it  died  of  heartwater  August 
12th. 


18 

2.  Ox  No.  14,  ox  eighteen  months  to  two  years  old  from  Elsenbuzg.    In- 

fested Angust  5&,  on  ear,  with  about  fifty  Bont  nymphs  off  Goat  LXLIY. 
after  deaUi.  Only  nine  of  the  ticks  encrorged,  one  of  these  taking 
twenty-nine  days.  No  certain  fever  at  any  time  but  animal  became  ill 
during  the  first  week  of  September  with  a  much  disordered  liyer.  On 
the  13th  it  died  and  a  post-moftem  examimttion  was  made  by  Mr. 
Robertson.  He  found  a  very  severe  invasion  of  liver  fluke,  over  a  pint 
of  these  parasites  being  taken  from  the  intestines.  The  liver  was  small 
and  hard.  The  gall  bladder  was  immensely  distended,  and  fully  half-a- 
gallon  of  fluid  was  in  the  abdominal  cavity.  "The  cause  of  death,*' 
Mr.  Robertson  entered  in  the  experiment  records,  **  nught,  I  think,  be 
put  down  to  the  effects  of  fluke  and  consequent  interference  with  the 
functions  of  the  liver." 

Although  there  was  no  apparent  heartwater  fever  in  this  animal 
it  was  thought  best  to  inoculate  from  it  into  a  goat  to  test  whether  or 
not  the  ticks  had  failed  in  communicating  infection.  The  goat,  No. 
GXXXYI.,  was  inoculated  with  10  o.c.  blood,  on  September  9th.  It  came 
into  fever  September  19th,  after  the  normal  incubation  period  from 
intravenous  injection,  and  died  of  heartwater  on  September  23rd. 
Despite  the  absence  of  fever  and  of  pott-martem  appearances  indicative  of 
heartwater  in  the  ox,  therefore,  this  animal  certainly  had  the  disease  ; 
this  infection  may  or  may  not  have  contributed  to  its  death. 

3.  Ox  No.  16,  aged  cow,  reared  in  Gape  District.     Ear  infested  June  8U&, 

with  about  one  hundred  Bont  nymphs  off  Goat  LXLIY,  March  27th-28th  ; 
63  recovered  engorged  June  1 6th  to  20th.  Very  slight  fever  June  30th  to 
July  14th,  chidy  apparent  in  evening  temperatures.  Observed  to  eat 
much  less  than  usual  July  9th  to  12th,  and  bowels  loose  at  this  time  ; 
on  the  whole,  however,  the  health  of  animal  little  affected,  and  the  fact 
of  heartwater  attack  would  have  been  questioned  had  not  inocnlatione 
from  the  animal  given  positive  results.    Animal  alive  at  end  of  year. 

On  July  13th,  bled  and  5  c.c.  blood  injected  into  jugular  of  Goat 
GXXL  Fever  appeared  on  July  21st,  and  terminated  in  the  death  of  the 
animal  from  typical  heartwater  on  the  night  of  the  24th. 

On  July  13th,  20  c.c.  injected  into  jugular  of  Ox  12.  Fever  appeared 
July  25th,  and  the  animal  succumbed  August  2nd.  It  was  a  young 
bull  obtained  from  Elsenburg,  and  though  much  infested  by  fluke  its 
death  appeared  due  to  the  heartwater  infection.  The  Veterinazy 
Department  took  charge  of  the  case  and  carried  the  strain  of 
disease  through  two  more  oxen,  with  fatal  results,  and  then  through  a 
series  of  Persian  sheep.  A  discussion  of  these  cases  may  be  looked  for 
in  the  Veterinary  report,  they  being  mentioned  here  simply  as  proof  of 
the  infection  of  Ox  16  by  ticks. 

These  three  cases  of  heartwater  infection  of  cattle  by 
ticks  were  controlled  by  the  use  of  similar  ticks,  off 
Goat  No.  LXLIV.,  on  the  same  dates  and  treated  alike 
in  aU  respects,  on  six  common  goats.  All  of  the  goats 
died  as  the  result  of  the  infection  transmitted,  an  out- 
come in  strong  contrast  with  the  mild  disease  produced 
in  the  three  cattle. 

Last  year  it  was  f oimd  that  Bont  larval  and  nymphal 
ticks  off  yoimg  cattle  during  a  heartwater  reaction  are 
capable  of  transmitting  the  disease  with  undiminished 
virulence  to  other  cattle  and  to  goats ;  and,  as  it  is  now 
shovm  that  an  old  ox  (No.  16)  is  susceptible  to  the 
disease,  it  may  safely  be  inferred  that  the  farming  of 
breeding  cattle  on  infected  veld  is  sufficient  to  retain 
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the  disease.  The  deaths  amongst  the  cattle  due  to  this 
disease  might  be  few,  and  these  pass  quite  unrecognised 
as  heartwater;  but  a  widespread  and  highly  virulent 
outbreak  might  at  any  time  befall  a  flock  of  susceptible 
sheep  or  goats  brought  on  to  the  place. 

C.  Persian  Sheep  are  liable  to  Heartwater. — ^The 
experience  reported  by  many  farmers  in  the  heartwater 
area  that  Persian  sheep  survive  and  multiply  despite 
the  disease  led  to  the  following  tests  being  made  to 
determine  whether  or  not  sheep  of  this  breed  are  en- 
tirely non-susceptible ;  and  if  susceptible,  but  ordinarily 
not  fatally  affected,  whether  or  not  infection  derived 
from  them  by  the  tick  is  as  virulent  as  infection  from 
less  resistant  animals.  Persian  sheep  for  the  tests  were 
secured  from  Worcester  district  through  the  kind  assis- 
tance of  Mr.  A.  G.  H.  Teubes,  of  Robertson.  The  ani- 
mals were  all  wethers  in  good  condition,  and  were  very 
uniform  in  form,  size,  markings,  and  texture  of  hah*; 
Dr.  Hutcheon  judged  them  to  have  six-eighths  or  more 
Persian  blood.  The  ticks  employed  were  Bont  nymphs 
that  as  larvae  fell  from  Gk>at  No.  LXLIV.,  March  27th- 
28'th,  one  day  before  its  death  from  heartwater.  Ticks 
of  the  same  lot  were  used  in  the  "A"  and  other  tests, 
and  transmitted  uniformly  fatal  heartwater  to  a  number 
of  goats. 

1.  Persian  Sheep,  -No.  CVI.     Leg  infested  with  thirty  ticks  June   15th: 

twenty-four  fed  and  recovered.    Fever  appeared  July  2nd  and  continued 
until  the  7th. 

2.  Persian  Sheep,  No.  CVII.    Leg  infested  with  thirty  ticks  June  15th: 

twenty-four  fed  and  recovered.    Fever  appeared  July  1st  and  continued 
until  the  6th. 

3.  Persian  Sheep,  No.  CVIII.    Leg  infested  with  sixty  ticks  June  16th :  forty- 

nine  fed  and  recovered.    Fever  resulted  July  3rd  to  the  8th. 

The  reactions  in  all  these  cases  were  strong  fevers,  as 
may  be  seen  from  the  charts  at  the  end  of  the  report. 
Nevertheless  the  animals  fed  with  undiminished  appe- 
tite, and  did  not  fall  off  perceptibly  in  condition,  nor 
give  other  outward  indication  of  the  disease.  Like  aU 
oiu*  other  experimental  animals,  they  were  closely  con- 
fined in  sheds ;  it  may  be  that  if  they  had  been  on  the 
veld  under  natiu'al  conditions  they  would  have  shown 
signs  of  weakness. 
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Attempts  to  rear  Bent  Tick  larv»  on  these  sheep 
during  tJieir  fevers  were  not  as  successful  as  was  re- 
quired for  satisfactory  tests  of  such  ticks  as  nymphs; 
and  for  the  double  purpose  of  providing  another  sick 
Persian  on  which  to  rear  ticks  and  to  ascertain  if  an 
iiif ection  by  inoculated  blood  would  result  fatally,  Per- 
sian sheep  No.  CXX.  was  inoculated  with  10  c.c.  blood 
drawn  from  Goat  No.  CXI.  when  the  latter  was  dying 
of  heartwater.  The  goat,  it  is  interesting  to  note,  was 
infected  by  ticks  of  the  lot  used  on  the  Persians. 
No.  CXX  was  inoculated  July  7th,  and  suffered  fever 
without  sickness  July  19th  to  the  25th.  The  great  re- 
sistance of  this  animal  to  infection  that  would  surely 
have  proved  quickly  fatal  to  goats  or  merino  sheep  made 
it  seem  quite  xmnecessary  to  test  any  more  of  this  lot  of 
Persians  with  ticks,  a  conclusion  which  has  been  sup- 
ported by  a  series  of  inoculation  experiments  since  con- 
ducted bj  the  Veterinary  Department.  The  sheep  have 
reacted  m  all  cases,  but  in  none  have  been  made  seri- 
ously ill.  A  repetition  of  the  tick  work  will  be  con- 
ducted during  the  coming  summer  with  sheep  of  another 
lot. 

The  ticks  from  Sheep  No.  CXX.  proved  non-patho- 
genic to  goats,  but  it  is  believed  that  their  failure  to  in- 
fect was  due  to  their  having  been  moulted  and  kept  at 
too  low  a  temperatiu'e  for  l£em  to  develop  the  infective 
property.  Ticks  from  No.  CVI.  also  failed,  presumably 
from  the  same  cause.  At  the  time  of  writing  a  repeti- 
tion of  the  experiment  with  ticks  from  No.  CLVII.,  a 
Persian  subsequently  infected  by  blood  inoculation,  is 
in  progress,  and  fatal  heartwater  is  resultii^  in  the 
goats. 

From  the  few  tests  made  it  appears  that  Persians  are 
susceptible  to  heartwater,  but  that  they  are  able  to 
withstand  the  disease  much  better  than  goats  or  merino 
sheep.  Fmther,  it  is  becoming  apparent  that  Bont 
ticks  may  become  pathogenic  through  feeding  on  fevered 
Persians. 

D.  The  Brown  Tick  is  non-pathogenic  ab  regards 
Heartwater. — The  "Brown"  (Rhipicephalus  appen- 
diculatus  Neumann)  is  the  species  of    tick    associated 
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with  African  cx)ast  fever.  It  is  one  of  the  most  widely 
distributed  of  the  South  African  cattle  ticks,  and  is  a 
conunon  {>arasite,  in  summer,  of  goats  in  the  south- 
western districts  of  the  Cape  Colony.  The  specimens 
found  in  the  Cape  and  Stellenbosch  districts  differ  in 
a  few  characters  from  those  foimd  in  eastern  Cape 
Colony,  Transvaal,  and  Rhodesia,  but  Professor  Neu- 
mann, who  named  the  species,  thinks  the  differences  too 
trifling  to  warrant  a  distinction  being  drawn  between 
the  two.  However,  it  may  be  well  to  record  that  the 
specimens  used  in  the  tests  which  are  here  discussed 
were  all  of  the  local  variety.  Goat  No.  LXLIV.,  when 
in  heartwater  fever,  was  the  host  of  the  larvae,  and  tests 
were  made  with  the  nymphs  as  follow : 

1.  Goat  No.  LXLVII.,  common  ewe  procured  in  Stellenbosch  district.    Leg 

infested  May  27th,  with  many  hundreds  of  Brown  Tick  nymphs  off  No. 
LXLIV.,  March  27th ;  about  four  hundred  ticks  reoovered  after  feeding. 
No  fever  resulted. 

Same  goat  again  heavily  leg  infested  with  Brown  nymphs  August 
1st,  this  lot  having  fallen  from  No.  LXLIV  at  death.    No  fever. 

Later  subject^  to  leg  infestation  by  twenty-five  Bont  THck  nymphs 
off  No.  LXLIV  at  death.  Nine  recovered  after  feeding.  Fever  appeared 
on  twentieth  day  and  animal  suooumbed  to  the  disease  five  days  later. 

2.  GkMkt  No.  OIX.,  common  ewe  from  Stellenbosch  district.    Body  infested 

May  28th  with  large  number  Brown  nymphs  off  No.  LXLIV.  on  March 
28th.  Three  hundred  and  fifty  recoveored  after  feeding.  Irregular 
temperature  prevailed  between  the  eighth  and  seventeenth  days,  but  this 
disturbance  attributed  to  irritation  caused  by  the  ticks.  No  distinct 
fever  resulted. 

Susceptibility  of  this  animal  to  heartwater  determined  by  infecting 
it  with  ten  Bont  nymphs  off  a  heartwater  case,  June  24th.  Fever 
appeared  July  10th  and  death  followed,  July  13th.         ^^-^  ^rcroM  cv?roM 

3.  Goat  No.  CXXXII.,  common  ewe  from  Stellenbosch  district.    Leg  infested 

August  Ist,  with  hundred  or  more  Brown  nymphs  off  No.  LXLIV., 
March  27th-28th,  but  only  five  recorded  to  have  been  recovered 
after  feeding.    No  fever. 

Still  other  tests  of  Brown  Ticks  nymphs  were  made,  but 
they  cannot  be  accepted  as  evidence,  because  of  the 
failure  of  Bont  Tick  nymphs  imder  exactly  similar  con- 
ditions. The  three  tests  cited  were  checked  by  tests 
with  Bont  ticks,  off  No.  LXLIV.  on  the  same  date, 
which  yielded  positive  results;  therefore  there  appears 
to  be  no  reason  to  doubt  the  inference  that  the  Brown 
Tick  is  not  a  transmitter  of  heartwater ;  but  to  settle  the 
question  more  satisfactorily  it  is  proposed  to  repeat  the 
tests  during  the  summer  season. 
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TICKS  AND  MALIGNANT  JAUNDICE. 

Malignant  Jaundice  is  the  dog  disease  commonly 
known  in  Soutii  Africa  as  distemper,  or  hondziekte. 
The  name  here  adopted  is  the  one  preferred  and  long 
used  by  the  Cape  Veterinary  Department;  the  terms 
malignant  malaria  and  bilious  fever  have  also  been  ap- 
plied to  the  disease  by  veterinarians.  As  the*  most 
serious,  and  one  of  the  most  common  diseases  affecting 
dogs  in  the  coxmtry,  its  own  importance  warranted  the 
attention  I  have  given  to  its  means  of  transmission  from 
animal  to  animal ;  but  the  real  inducement  to  study  its 
means  of  dissemination  was  the  hope  of  acquiring  know- 
ledge that  might  prove  of  value  in  later  investigating 
diseases  of  other  animals  that  are  of  greater  economic 
consequence.  Malignant  jaimdice  is  one  of  a  large  num- 
ber of  diseases  of  man  and  lower  animals  due  to  the 
presence  and  multiplication  of  protozoan  organisms  in 
the  blood ;  and  these  diseases,  with  others  of  more  ob- 
sciu-e  nature,  as,  for  instance,  heartwater,  horse-sick- 
ness, and  yellow  fever,  are  probably  all  dependent  on 
blood-sucking  parasites  for  tneir  transmission  from  ani- 
mal to  animaS.  The  exact  channel  of  infection  is  known 
in  a  few  cases  only,  and,  therefore,  each  new  fact  dis- 
covered in  relation  to  the  transmission  of  any  one  is  a 
matter  of  considerable  scientific  and  economic  interest 
since  its  application  may  be  general. 

Nature  of  the  Disease. — ^The  Bacteriologist  of  the 
Cape  Agricultural  Department,  Mr.  Wm.  Robertson,  in 
an  article  which  appeared  in  the  Agricultural  Journal 
for  Jime  5tli,  1902,  says :  "  It  (malignant  jaundice)  may 
be  roughly  defined  as  a  malarial  disease  affecting  dogs, 
commxmicable  by  direct  inoculation  from  animal  to  ani- 
mal, but  not  by  cohabitation  or  ingestion,  and  due  to  the 
presence  of  a  hsematozoon  in  tlie  red  blood  corpuscles.** 
Dr.  Hutcheon,  the  Colonial  Veterinary  Surgeon,  long 
ago  {Agricultural  Journal,  November  30th,  1893) 
pointed  out  the  similarity  of  the  disease  to  redwater  in 
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cattle  and  biliary  fever  in  horses;  and  we  now  know 
that  these  three  diseases  are  due  to  three  closely  related 
micro-organisms  that  Uve  at  the  expense  of  the  red  cor- 
puscles, being  respectively  called  Piroplasma  canis  in 
the  case  of  the  dog  disease,  Piroplasma  bigeminum  in 
redwater,  and  Piroplasma  equi  in  biliary  feyer. 

The  symptoms  of  malignant  jaimdice  and  the  post 
mortem  appearances  of  the  viscera  of  dogs  that  succumb 
to  it  were  described  at  length  by  Mr.  Robertson  in  the 
article  by  him  above  referred  to,  and  I  need  only  men- 
tion the  superficial  characters.  The  animal  attacked 
first  shows  illness  by  its  rapidly  losing  flesh,  lacking  ap- 
petite, becoming  listless  and  lying  quietly  curled  in  one 
position  for  hours  at  a  time.  If  its  temperature  is  being 
taken  regularly,  fever  will  be  evident  before  any  other 
symptom ;  but  a  reading  taken  when  illness  is  manifest 
may  be  normal,  as  a  remission  of  the  fever  is  character- 
istic. As  the  disease  progresses,  anaemia  becomes  pro- 
nounced, the  inside  of  the  eyelids,  the  gums,  and  other 
visible  mucous  membrane  becoming  pale  and  bloodless ; 
there  may,  too,  be  a  yellowish  tint  to  these  parts,  and 
almost  always  distinct  jaimdice  shows  on  the  thin  skin 
of  the  abdomen.  K  the  blood  be  superficially  examined 
it  is  seen  to  be  thin,  watery,  and  slow  to  clot.  The 
urine  generally,  but  not  always,  becomes  blood  coloured. 
Some  dogs  die  within  twenty-four  hours  of  indicating 
illness  by  their  appearance,  but  most  generally  linger 
on  for  five  days  at  least,  and  die  from  apparent  exhaus- 
tion after  the  fever  is  spent.  The  most  marked  features 
on  opening  an  animal  which  succiunbs  are  a  jaimdiced 
condition  of  the  fatty  and  connective  tissues,  a  greatly 
enlarged  liver,  a  still  more  relatively  enlarged  spleen, 
and,  generally,  reddish  urine.  Some  dogs  make  a  good 
recovery,  and  in  a  month  or  six  weeks  are  again  perfectly 
healthy ;  others  remain  emaciated  for  many  months,  bui 
gradually  become  restored,  whilst  still  others  contract 
nervous  disorders  and  remain  permanently  affected. 

The  dog  only  is  known  to  be  subject  to  the  disease,  and 
no  breed  appears  to  be  exempt.  Tide  better  bred  the  dog, 
the  more  severely  the  disease  appears  to  affect  it;  but 
fatal  cases  seem  to  be  not  uncommon  amongst  the 
meanest  curs  kept  by  the  natives.    Young  dogs,  seem- 
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ingly,  are  as  severely  affected  as  adults,  as  in  the  ex- 
periments  to  be  described  later  on  mere  pups  speedily 
succumbed  to  infection.  Mr.  Bobertson  inoculated  a 
horse,  an  ox,  a  sheep,  a  cat,  a  fowl,  a  guinea  pig,  a  rab- 
bit, a  rat,  and  a  mouse  with  blood  from  a  sick  dog,  with- 
out in  any  case  reproducing  the  fever.  As  will  later  be 
shown,  a  jackal  was  infested  with  pathogenic  ticks  and 
inoculated  with  virulent  blood  without  its  becoming 
infected. 

Occurrence  of  the  Disease. — ^The  disease  appears  to 
occur  throughout  the  British  South  African  colonies, 
but  to  be  far  less  prevalent  in  high  inland  districts  than 
near  the  coast ;  this  occurrence  corresponds  with  the  dis- 
tribution and  numerical  abundance  of  ticks.  Dr.  Hut- 
oheon  mentioned  that  it  was  known  in  Europe  in  his 
article  written  ten  years  ago,  and  stated  then  that  it  ap- 
peared to  be  more  conunon  in  the  Colony  than  there. 
Recently  it  has  received  close  attention  at  the  Alfort 
Veterinary  School  in  France,  in  the  soutitern  part  of 
which  country  and  in  the  warmer  parts  of  Italy  it  ap- 
pears to  have  been  well  established  for  many  years. 
Keference  to  its  occurrence  in  East  Africa,  and  in  Sene- 
gal on  the  West  Coast,  is  made  by  Mr.  Eobertson  in 
his  paper. 

Whether  or  not  the  disease  is  native  in  South  Africa 
is  unknown,  but  it  has  certainly  been  established  in 
parts  of  the  Colony  for  a  long  time.  Mr.  Eobert  War- 
ren, of  Avoca,  Kei  Road,  distinctly  remembers  it  as  far 
back  as  1844,  at  Graham's  Town.  Mr.  J.  B.  Currey,  of 
Vergelegen,  Mowbray,  recollects  cases  in  the  Lange 
Kloof,  Humansdorp,  in  1853  or  1854.  A  fatal  case  at 
Cradock  about  1846,  in  a  pet  dog  of  his,  is  recalled  by 
Mr.  W.  E.  Murray,  of  Koodebloem,  Graaff-Beinet. 
Several  Cape  Town  people  remember  that  it  was  com- 
mon about  the  city  thirty  years  or  more  ago,  and  Dr. 
Hutcheon  foimd  it  widely  prevalent  when  he  came  to 
the  Colony  in  the  early  eighties.  A  prominent  Natalian, 
of  whom  1  chanced  to  enquire,  says  he  has  known  it 
ever  since  he  took  up  his  residence  in  Natal,  about  1880. 
Probably  the  disease  was  at  the  Cape  very  much  earlier 
than  any  of  these  references  indicate.    In  the  published 
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letters  of  Lady  Anne  Barnard  ('South  Africa  One 
Hundred  Years  Ago"  p.  110)  is  a  letter  from  the  Cape 
dated  29th  November,  1797,  which  contains  this  signifi- 
cant phrase  which  I  italicize :  "  As  we  drove  along,  we 
saw  our  only  English  dog  who  has  survived  the  ailment 
which  attacks  all  who  arrive  here^  who  is  a  stout  vulgar 
pointer.  .  .  .  pointing  at  something."  In  the  lack 
of  any  other  common  and  usually  fatal  disease,  there  is 
little  reason  to  suppose  the  reference  not  to  malignant 
jaxmdice. 

However,  there  is  a  little  evidence  that  the  disease 
has  not  always  been  known  in  districts  where  it  now 
occurs.  Mr.  H.  Dugmore,  of  Mount  Donkin,  Bathurst, 
has  told  me  that  when  farming  near  Bowden,  in  the  Al- 
bany district,  before  1860,  his  people  kept  many  dogs ; 
and  that  about  the  year  mentioned  the  disease  appeared, 
and  killed  every  one.  A  similar  experience  was  related 
to  me  by  Mr.  L.  S.  de  Wet,  who  has  all  his  life  lived 
near  Rawsonville,  in  the  Worcester  Division.  He  said 
he  clearly  remembered  that  many  dogs  were  kept  on  his 
father's  and  smroimdii^  farms  in  his  boyhood ;  and  that 
about  1860  the  disease  appeared  in  the  neighbourhood 
and  swept  off  nearly  ail  of  them.  Since  that  time  it 
has  been  very  difficult  to  rear  dogs  thereabouts.  In 
botii  these  cases  it  is  possible  that  the  immunity  of  the 
dogs  prior  to  the  outbi^eaks  might  have  been  due  to 
local  absence  of  the  particular  tick  that  carried  the 
disease,  or  to  the  non-introduction  locally  of  any  sick 
or  salted  dog  which  might  start  the  infection  of  ticks 
already  present;  the  local  dogs  might,  perchance,  have 
been  brought  to  the  farms  as  susceptible  pups,  or  been 
bred  from  such  dogs  later. 

It  appears  possible  for  the  disease  to  be  stamped  out 
on  a  farm.  When  the  fact  of  its  transmission  by  a  tick 
was  published,  Mr.  Bobert  Warren,  above  mentioned, 

*'  I  have  been  mach  intereeted  in  the  aooount  of  your  experiments  with  ticks 
as  a  means  of  transmission  of  distemper  amongst  doga.  This  part  of  the 
conntry  has  a  bad  reputation  for  what  we  have  always  termed '  distemper/ 
so  much  so  that  it  was  difficalt  to  rear  good  dogs.  But  some  years  ago  a 
oonple  of  paps  introdaced  red  mange  on  to  the  farm,  and  it  was  two 
years  before  this  trouble  was  oyercome.  Followizig  on  the  mange,  we 
had  a  plague  of  a  kind  of  flea  which  would  bury  itself  in  the  nose  and 
ears  of  the  dogs.    To  get  rid  of  these  troubles  we  resorted  to  dipping  the 
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dogs  in  Little*8  sheep  dip  and  other  mixtures.  Now  I  come  to  the  point 
that  will  interest  you.  We  have  to  keep  a  pack  of  small  dogs  on  account 
of  jackals  being  so  troublesome.  Several  litters  of  pups  have  been  reared 
during  the  last  four  or  five  years,  but  none  of  them  have  had  distemper, 
nor  have  any  of  the  «?rowu-up  dogs.  Some  time  ago  I  remarked  that  the 
distemper  germ  seemed  to  be  stamped  out  on  &e  farm,  not  for  one 
moment  thinking  that  the  germ  was  conveyed  by  ticks.  Now  I  am  con- 
vinced that  the  tick  theory  of  infection  is  correct,  and  that  the  disease 
was  stamped  out  by  the  constant  dressing  and  dipping  of  the  dog^/^ 

It  may  be  that  the  dipping  kept  the  tick  greatly  reduced 
in  numbers,  and  thus  caused  an  elimination  of  the  in- 
fection. But  Mr.  Warren,  after  writing  the  above 
letter,  made  inquiries  amongst  his  neighbours,  and 
elicited  the  fact  that  the  disease  is  not  now  nearly  so 
serious  on  their  farms  as  it  was  some  years  ago.  Fifteen 
years  ago,  he  writes,  only  about  one  dog  in  five  could  be 
reared  in  the  neighbourhood. 

The  virulence  of  the  infection  undoubtedly  varies 
greatly,  and  even  a  mild  attack  appears  to  confer  a  high 
aegree  of  resistance  to  a  later  infection  of  a  strain  tlmt 
would  prove  quickly  fatal  to  fully  susceptible  animals. 
On  some  farms  nearly  every  dog  recovers;  on  othei^s 
nearly  every  one,  or  even  every  one,  dies,  many  of  them 
after  having  shown  symptoms  of  illness  for  only  two  or 
three  days.  This  variability  of  the  virulence  is  probably 
the  true  explanation  of  why  remedies  which  are  ap- 
parently infallible  with  some  parties  are  wholly  devoKl 
of  value  in  the  hands  of  others.  Nearly  every  farmer 
and  other  dog-owner  has  his  favourite  method  of  treat- 
ment. Some  dose  with  Carter's  liver  pills,  others  with 
Beecham's  pills,  castor  oil  or  other  purgative,  others  with 
emetics  of  various  sorts.  Haarlemensis  or  Haarlem  oil 
is  a  favourite  remedy  with  many,  and  not  a  few  extol 
calomel  as  the  only  one  of  numerous  drugs  tested  that 
ever  has  proved  of  any  service.  The  removal  of  the  small 
tendon  under  the  tongue  is  a  cruel  practice  which  is 
widely  believed  to  be  most  efficacious ;  it  may  perhaps 
assist  by  preventing  the  poor  victim  from  taking  food 
when  food  aggravates  the  disease.  The  Colonial  Veter- 
inary Department  has  experimented  with  many  drugs 
without  finding  any  one  of  much  value.  Calomel  seemed 
to  help  more  than  anything  else.  Mr.  R.  Bromley,  of 
Rondebosch,  says  he  is  very  successful  with  calomel,  but 
he  uses  it  in  tremendous  doses.    His  plan  is  to  give  a 
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pill  containing  twelve  grains  of  calomel  and  twenty  of 
jalap  when  the  disease  is  first  observed ;  then  if  no  im- 
provement is  noticed  within  two  days  a  second  pill  of 
the  same  sort  is  given,  followed  a  few  days  later  by  a 
third  if  the  case  is  obstinate.  The  strength  of  pill  men- 
tioned is  for  dogs  as  large  as  a  year-old  pointer.  He 
gives  eight  or  ten  grains  only  of  calomel  to  small  dogs, 
and  may  omit  the  jalap  after  the  initial  dose.  But 
whatever  the  medicines  used  the  consensus  of  opinion  is 
that  the  sick  dogs  must  be  kept  warm  and  quiet  and  not 
harassed  with  food.  When  they  begin  to  mend  they 
should  be  fed  only  on  easily  digestible  food,  as  warm 
milk,  and  that  in  small  quantities ;  and  they  should  not 
be  violently  exercised.  I  believe  a  number  of  the  dogs 
used  in  our  experiments  died,  after  the  fever  was  spent, 
from  nothing  more  than  being  allowed  to  eat  too  freely 
of  the  ordinary  dog  fare. 

The  transmitting  Tick. — The  experiments  to  be  re- 
corded have  demonstrated  that  malignant  jaundice  is 
transmitted  by  the  common  dog  tick  of  South  Africa. 
This  is  a  species  of  Haemaphysalis  which  Professor  G, 
Neumann  has  pronoimced  to  be  H.  leachi  Audouin.  In 
Professor  Neumann's  monograph  on  ticks,  this  species  is 
recorded  from  various  places  in  the  north,  east,  south 
and  west  of  Africa  and  from  a  few  places  in  Sumatra 
and  eastern  Australia.  From  his  references,  the  species 
appears  to  be  almost  if  not  wholly  confined  to  carnivorous 
animals,  the  lion,  tiger,  leopard,  wolf,  dog,  cat,  etc.,  all 
being  attacked  by  it.  Personally,  I  have  only  taken  it 
from  the  domestic  dog  and  cat,  but  have  fed  many  adults 
on  a  jackal.  Professor  R.  Koch,  in  his  first  report  on 
African  coast  fever  (see  Cape  Agricultural  Journal^ 
July,  1903,  p.  37)  mentions  that  he  now  and  then  came 
across  specimens  on  cattle  at  Umtali,  Rhodesia,  and  Pro- 
fessor Neumann,  in  his  work,  states  that  he  received  one 
specimen  taken  from  a  horse  in  New  South  Wales 
About  Cape  Town  it  is  certainly  not  common  on  any 
domestic  animals  other  than  dogs  and  cats,  though  now 
and  then  single  specimens  are  seen  on  cattle. 

The  dog  tick  is  very  easily  reared.    All  stages  freely 
attach  almost  anywhere  on  the  skin  of  a  dog.       The 
[G.  6—1904.]  D 
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larva  and  nymph  both  drop  from  the  host  to  moult. 
They  both  feed  up  quickly,  and  may  drop  in  less  than 
forty-eight  hours  from  the  time  they  attach;  more  usu- 
ally, however,  they  remain  from  sixty  to  seventy-five 
hours.  The  time  consumed  in  the  chaage  from  one  stage 
to  the  next  varies  with  the  warmth  to  which  the  tick  is 
exposed.  In  siunmer  the  engorged  larva  may  transform 
to  the  nymph  in  ten  to  twelve  days,  and  the  engorged 
nymph  transform  to  the  adult  in  eighteen  to  twenty 
days ;  in  the  winter  the  same  transformations  may  take 
ten  to  fifteen  weeks  (at  Cape  Town),  but  the  develop- 
ment will  continue  and  Uie  diange  take  place  even  if  the 
specimens  be  kept  in  an  ice-box  where  the  temperature 
ran^  about  55°  F.  Neither  the  larva  nor  the  nymph 
of  tne  species  is  particularly  anxious  to  hide  away  in  the 
soil  rubbish  to  moult  as  is  the  case  with  most  cattle 
ticks;  instead,  both  would  rather  stow  themselves  in 
crevices  of  wood,  bark,  or  bones,  just  such  places  as  they 
would  naturally  find  in  a  dog  kennel  or  about  the  lair 
of  a  carnivorous  animal.  Many  times  I  have  very  suc- 
cessfully moulted  them  amidst  crumpled  bits  of  dry 
paper  within  a  corked  glass  specimen  tube;  most  cattle 
ticks  similarly  confined  would  fail  to  moult.  The  two 
sexes  attach  v\rithout  reference  to  one  another,  but  get 
together  after  two  or  three  days.  Both  sexes  move 
atout  more  or  less  in  quest  of  more  favourable  feeding 
positions,  and  perhaps  also  to  find  mates,  as  in  my  experi- 
ence marked  males  have  moved  and  settled  by  females, 
and  marked  females  moved  and  settled  by  males;  but 
the  male  appears  to  be  the  usual  one  to  move  and  seek 
a  mate.  The  females  feed  to  repletion  whether  or  not 
they  are  joined  by  males,  but  such  unmated  females  have 
laid  only  infertile  eggs  when  I  have  retained  them.  It 
generally  takes  ten  days  for  a  female  to  feed  up ;  a  few 
specimens  are  replete  by  the  eighth  day,  and  many  hang 
on  from  twelve  to  fifteen.  The  males  remain  for  several 
weeks,  and  may  mate  with  more  than  one  female.  The 
dropped  females  hide  themselv^  in  rubbish,  seldom  bur- 
rowing into  soil  as  do  most  cattle  ticks,  and  soon  lay 
their  complements  of  ^gs.  I  have  attempted  to  count 
the  number  of  eggs  in  one  batch  only,  and  then  found 
about  forty-two  hundred.     At  Cape  Town,  the  e^s 
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begin  hatching  five  to  seven  weeks  from  the  time  the 
female  drops  in  summer,  and  twelve  to  sixteen  weeks 
in  winter.  Three  successive  generations  have  been 
easily  reared  in  fifteen  months,  but  ordinarily  probably 
not  over  two  generations  are  passed  in  a  year  out  of 
doors.  No  other  tick  that  I  have  reared  is  so  quick  to 
leave  its  host  at  death.  There  have  been  few  females  on 
any  of  our  dogs  at  death,  but  males  have  been  common 
several  times.  As  soon  as  the  animals  began  to  grow 
cold,  even  several  hours  before  deatli  in  some  cases,  the 
ticks  loosened  their  hold  and  crawled  restlessly  amongst 
the  hair,  many  of  them  finally  reaching  some  relatively 
elevated  position  as  the  point  of  an  ear,  and  coming  to  a 
rest  as  if  there  to  await  a  new  host ;  some  crawled  quite 
away  from  the  bodies. 

The  common  dog  tick  of  Europe  is  generically  distinct 
from  the  South  African  species,  and  as  our  tick  is  not 
recorded  from  there  at  all,  it  follows  that  more  than  one 
kind  of  tick  must  be  capable  of  transmitting  malignant 
jaundice.  It  may  be  that  more  than  one  kind  is  con- 
cerned in  South  Africa.  Whilst  Haemaphysalis  lecLchi 
is  the  most  generally  distributed,  as  well  as  the  most 
abundant  kind  of  tick  on  dogs  here,  other  kinds  are  not 
uncommonly  seen  on  the  anmials  in  some  sections.  In 
Stellenbosch  the  Russet  Tick  {Ixodes  pilosus)  is  frequent 
on  dogs,  and  Rhipicephalus  capensis  is  sometimes 
foimd.  At  Nelspruit,  in  the  Transvaal,  a  few  examiued 
were  foimd  to  carry  more  adults  of  the  Pitted  Black 
Tick  {Rhipicephalus  simus)  than  of  the  ordinary  species, 
and  a  few  adult  specimens  of  the  Brown  Tick  {Rhipice- 
phalus appendiculatus),  the  Bont  Tick  {Amblyomma 
hebraeum),  and  the  Bont  Leg  Tick  {Hyalomma  aegyp- 
tium)  were  found  on  the  same  dogs.  In  tick-rearing 
work  at  the  experiment  kennels,  I  have  found  that  the 
Blue  Tick  {Rhipicephalus  decoloratus)  may  be  reared 
on  dogs,  and  that  the  early  stages  of  the  Bont  Tick 
and  of  the  Red  Tick  {Rhipicephalus  evertsi)  may  feed 
to  repletion;  also  no  trouble  at  all  has  been  experi- 
enced in  getting  the  Tampan  {Onithodoros  savignyi)  to 
accept  a  canine  host.  Only  a  very  small  proportion 
of  the  specimens  of  the  Blue,  Red  and  Bont  kinds  that 
have  been  applied,  however,  have  succeeded  in  feeding; 

D  2 


30 

and  I  have  thus  far  wholly  failed  in  attempts  to  rear 
larvae  of  the  Pitted  Black  Tick  on  dogs,  not  one  of  many 
thousands  applied  having  fed  to  repletion. 

When  and  how  the  Tick  becomes  infectious. — The 
infection  of  the  animal  does  not  originate,  of  course,  from 
the  mere  bite  of  the  tick.  To  communicate  the  disease 
the  tick  must  have  a  virus  to  transmit  that  was  derived 
some  time  before  from  an  animal  whose  blood  was  in- 
fectious. The  tick  is  normally  innocuous  except  for  the 
slight  irritation  it  causes  by  its  bite  and  for  tne  trifling 

auantity  of  blood  which  it  takes;  indeed  himdreds  of 
le  tick  may  and  often  do  attack  a  susceptible  dog  and 
cause  no  more  injury  to  the  health  than  would  so  many 
fleas. 

The  relation  of  the  disease  to  redwater  in  cattle  first 
aroused  the  suspicion  that  a  tick  was  the  channel  through 
which  the  disease  spread  from  dog  to  dog,  the  fact  that 
redwater  was  thus  spread  having  been  demonstrated  by 
American  investigators.  Naturally  suspicion  fiixed  upon 
the  one  common  dog  tick,  and  towards  the  end  of  1900 
experiments  were  started  to  determine  if  the  suspicion 
was  well  foimded.  The  result  has  been  to  clearly  estab- 
lish the  fact  that  the  tick  is  the  medium  of  infection. 
However,  the  transmission  is  not  so  simple  as  is  pre- 
sumed to  be  the  case  in  redwater,  which  is  supposed  to 
be  transmitted  by  the  larval  progeny  of  ticks  off  affected 
animals.  The  dog  tick  is  found  to  communicate  malig- 
nant jaundice  only  in  the  adult  stage  of  its  life,  and  then 
only  when  in  the  adult  stage  of  the  preceding  generation 
it  imbibed  infectious  blood. 

The  source  of  the  infection  may  be  either  a  dog  actu- 
ally ill  with  the  disease  or  one  "  salted  "  to  it,  that  is,  a 
healthy  dog  immune  through  having  had  an  attack. 
Presumably,  the  recovered  dog  is  a  more  common  source 
than  the  actually  sick  one,  since  it  is  about  continually. 
The  sick  dog  dies  or  recovers  in  a  few  weeks ;  and  whilst 
ill  it  is  apt  to  remain  helpless  in  its  sleeping-place  and 
its  vicinity  be  visited  by  fowls  or  birds  on  me  look-out 
for  such  aainty  morsels  as  engorged  ticks.  It  is  pro- 
bable, however,  that  many  and  perhaps  generally  most 
of  the  progeny  of  ticks  which  fall  from  recovered  dogs 
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are  not  carriers  of  the  virus^  and  are  quite  as  harmless  as 
the  progeny  of  ticks  from  susceptible  animals.  Simi- 
larly, it  IS  unlikely  that  every  one  of  the  thousands  which 
arise  from  a  mollier  off  an  actually  sick  dog  is  patho- 
genic. Susceptible  new  dogs  often  live  in  localities  for 
several  months  where  all  other  dogs  are  salted  to  the 
disease  and  yet  escape  an  attack,  although  they  become 
much  infested  with  adult  ticks  that  must  have  come  from 
mothers  dropped  by  the  longer  resident  recovered  dogs. 
Moreover,  progeny  of  ticks  off  dogs  that  have  lived 
through  the  disease  have  failed  to  commimicate  infec- 
tion in  some  of  the  tests  which  have  been  made. 

A  single  pathogenic,  that  is  organism-containing,  tick 
is  probably  ample  to  communicate  infection  that  may 
lead  to  death.  The  smallest  number  of  ticks  actually 
applied  in  the  tests  with  the  result  of  producing  the  dis- 
ease was  ten.  This  number  and  twelve  were  both  twice 
tried  with  success,  and  death  followed  in  all  four  cases. 
Probably,  too,  the  virulence  of  the  attack  induced  by 
ticks  depends  far  more  on  the  quality  of  the  infection 
which  the  ticks  commimicate  than  upon  their  numbers. 
The  cases  produced  by  the  use  of  what  will  be  called 
Lot  4  ticks  in  the  recital  of  tests  to  follow  were  materi- 
ally milder  in  type  than  those  resulting  from  Lots  2  and 
3  ticks,  although  the  nmnber  of  ticks  applied  was 
greater. 

In  determining  if  the  bite  of  a  single  tick  will  transmit 
the  disease,  tests  resulting  negatively  would  be  inconclu- 
sive, unless  many  times  repeated.  It  seems  possible  that 
a  tick  might  lose  the  capacity  to  infect  or  that  the  infec- 
tion whi(£.  it  did  transmit  might  fail  to  become  absorbed 
and  reach  the  blood.  Furthermore,  it  is  not  unreason- 
able to  suppose  that  many  ticks  are  quite  innocuous 
despite  being  the  progeny  of  parents  that  fed  on  highly 
virulent  blood.  The  microscopical  examination  of  viru- 
lent blood,  that  is  the  blood  of  an  actually  sick  dog, 
shows  that  a  very  small  and  variable  nmnber  of  the  red 
corpuscles  are  invaded  by  organisms  of  the  disease. 
The  examination  of  a  recovered  dog's  blood  discloses 
none  of  the  organisms,  as  a  rule ;  but,  presumably,  there 
are  some  present,  though  too  few  to  be  observed,  as  the 
inoculation  of  blood  from  a  recovered  dog  (at  least  for 
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several  months  after  its  sickness)  produces  the  disease 
in  a  susceptible  dog,  like  the  inoculation  of  blood  from  a 
sick  one,  with  the  difference  that  a  materially  larger 
quantity  must  be  used.  Perhaps,  altogether,  a  tlurd 
of  one  cubic  centimetre  of  blood  is  sucked  up  by  the 
mother  tick ;  and  these  few  drops  have  to  suffice  for  her 
own  nourishment  and  for  the  production  of  the  several 
thousand  eggs  which  she  has  to  develop.  In  these  vital 
processes,  one  to  two  millions  of  corpuscles,  drawn  up 
whole  into  the  body,  may  be  broken  up  and  used,  and  if 
the  blood  came  from  a  dog  at  the  height  of  the  fever  a 
himdred  thousand  or  more  of  these  corpuscles  may  have 
contained  disease  organisms.  It  is  liWy  that  a  vast 
number  of  the  organisms  perish  in  the  chajiges,  but  that 
those  that  survive  undergo  development  with  multipli- 
cation. However  changed  in  form  and  number  they 
become,  however,  the  organisms  mxist  remain  very  small 
in  bulk  compared  to  the  bulk  of  assimilated  food  that 
is  ultimately  transformed  into  eggs,  and  the  chances 
hardly  seem  good  that  every  one  of  3ie  thousands  of  eggs 
receive  a  share  in  their  distribution.  But  even  if  every 
eg^  does  participate  in  the  division,  it  is  hardly  con- 
ceivable that  enough  to  secure  the  infection  of  an  animal 
will  always  survive  through  the  periods  of  embryonic 
development,  the  metamorphosis  of  larva  to  nymph  and 
nymph  to  adult,  and  the  often  prolonged  fasts  of  larva» 
nymph  and  adult  whilst  awaiting  a  host,  and  then  finally 
will  be  lodged  within  the  adult  whence  it  will  be  suc- 
cessfully ejected  into  the  flesh  of  a  dog  victim. 

Whether  or  not  a  tick  is  injuriously  affected  by  being 
a  carrier  of  the  infection  is  unknown ;  but  the  individuals 
of  the  various  lots  of  pathogenic  ticks  which  have  been 
reared  have  appeared  quite  as  vigorous,  active  and  long- 
lived  as  the  individuals  of  the  lots  of  non-pathogenic 
ticks  that  have  been  under  observation.  There  is  always 
a  tremendous  mortality  amongst  ticks,  probably  not  one 
in  a  hundred  hatched  living  through  all  three  feeding 
stages,  so  fine  distinctions  in  the  healthiness  of  different 
lots  cannot  easily  be  drawn. 

Cases  of  the  disease  have  been  produced  at  all  seasons 
of  the  year  through  tick  infection ;  and  so  far  as  could  be 
observed  the  virulence  was  affected  neither  by  the  season 
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nor  by  the  duration  of  the  interval  between  the  acquire- 
ment of  the  infection  by  the  tick  and  the  transmission  to 
a  new  animal.  The  metamorphoses  of  the  ticks  em- 
ployed to  produce  some  of  the  cases  were  hastened  by 
keeping  the  specimens  at  a  constant  high  temperatmre  in 
an  incubator,  and  those  of  others  retarded  by  the  use  of 
an  ice-chest.  Under  natural  conditions,  the  disease 
also  occurs  at  all  seasons ;  but  it  is  generally  much  more 
common  during  some  months  than  others  in  any  given 
district,  its  prevalence  doubtless  depending  on  the  cir- 
cumstances influencing  the  development  of  the  tick. 
About  Cape  Town,  the  cases  brought  to  my  notice  have 
been  most  nmnerous  in  the  fall  and  early  wmter,  that  is, 
during  the  first  half  of  the  rainy  season ;  but  a  gentle- 
man residing  at  Rondebosch,  who  keeps  a  number  of 
dogs  and  who  has  been  familiar  with  the  disease  for 
many  years,  tells  me  that  more  cases  occur  in  October 
than  in  any  other  month. 

Yoimg  pups  have  seemed  to  be  fully  as  susceptible 
and  as  severely  affected  by  the  disease  as  adult  dogs  in 
the  tick  experiments  and  in  blood  inoculation  experi- 
ments. It  is  a  common  observation  amongst  farmers, 
however,  that  dogs  are  usually  several  months  old  before 
they  contract  the  disease,  and  that  dogs  are  usually  safe 
from  it  after  they  are  two  or  three  years  old.  The 
explanation  may  be  that  pups  are  rarely  taken  into  the 
veld,  and,  therefore,  are  little  exposed  to  tick  attack 
compared  with  older  dogs ;  and  that  dogs  two  or  three 
years  old  have  generally  had  the  disease.  Ticks  drop 
from  dogs  about  the  homesteads  even  more  numerously 
than  elsewhere,  perhaps,  but  there  is  comparatively  little 
cover  for  them,  and  fowls  are  usually  about  that  will 
pick  them  up. 

It  has  been  intimated  that  it  is  possible  that  more 
than  one  kind  of  tick  can  convey  the  infection.  If  other 
kinds  do  carry  it,  it  is  probably  from  one  generation  to 
the  next,  and  very  likely  it  is  then  transmitted  only  by 
the  adult  ticks,  as  in  the  case  of  Haemaphysalis  leachi. 
The  Bont  Tick,  when  fed  as  an  innocuous  larva  on  a 
heartwater-sick  animal,  gets  infection  of  that  disease 
that  it  vnll  transmit  to  a  susceptible  animal  when  it  next 
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feeds;  but  the  Bont  Tick,  to  judge  from  one  test  made, 
is  quite  incapable  of  thus  deriving  and  traiismitting  the 
infection  of  malignant  jaimdice.  So  also  is  the  Dog 
Tick  itself  and  the  Tampan  Tick.  Adult  dog  ticks 
taken  directly  from  a  sick  dog,  and  placed  on  a  healthy 
dog,  may  or  may  not  give  the  disease,  but  even  if  they 
do,  the  infection  transmitted  is  probably  not  from  the 
sick  dog  from  which  they  were  taken,  but  from  the  dog 
on  which  their  parents  fed.  The  direct  transmission  of 
infection  by  a  blood-sucking  fly,  which  bites  more  than 
one  animal  within  a  few  hours,  is  conceivable;  but  the 
indirect  and  remarkable  transmission  by  the  tick  is  un- 
doubtedly the  natural  method. 

Experiments. 

The  statements  in  the  paragraphs  under  the  last  sub- 
heading are  largely  deductions  made  from  the  results  of 
experiments  conducted  dming  the  past  three  years  with 
the  definite  object  of  ascertaining  how  and  by  what 
parasites  the  disease  is  transmitted.  Their  value  may 
be  judged  by  a  consideration  of  these  experiments.  They 
are  given  below,  and  to  facilitate  a  ready  comprehension 
of  me  scope  and  bearing  of  each,  they  are  arranged 
under  pertinent  headings. 

It  is  proper  to  explain  that  the  Veterinary  branch 
of  the  Department,  chiefly  through  Mr.  Wm.  Robertson, 
its  Bacteriologist,  has  been  engaged  in  studying  malig- 
nant jaundice  from  the  veterinary  and  bacteriological 
standpoints,  whilst  my  office  has  experimented  to  eluci- 
date the  avenue  of  transmission.  I  have  pleasure  in 
acknowledging  that  to  the  Veterinary  branch  I  am  in- 
debted for  authoritative  confirmation  as  malignant 
jaimdice  of  nearly  all  the  cases  of  the  disease  produced 
in  my  experiments,  such  confirmations  being  made  by 
examination  of  blood  smears  or  by  j>ost  mortem  ex- 
amination of  the  viscera,  or  by  both.  In  return  for  this 
assistance  T  have  rendered  aid  to  its  phases  of  the  in- 
vestigation in  nmnerous  ways,  such  as  providing  reared 
pathogenic  ticks  for  crushing  experiments  and  for  sec- 
tioning, by  assisting  at  inoculations,  and  the  taking  of 
smears  and  keeping  of  temperature  and  other  records 
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of  inoculated  animals  during    Mr.    Robertson's    long 
absences. 

The  dogs  for  the  experiments  were  all  obtained  in  or 
about  Cape  Town.  Many  were  purchased,  but  most 
were  procured  for  the  asking  from  the  "  dog's  home," 
the  municipal  institution  to  which  unlicensed  and  stray 
dogs  are  taken  by  the  police  authorities.  The  municipal 
storekeeper,  Mr.  Percy  Clutterbuck,  has  my  thanks  for 
providing  tliese  animals.  Control  dogs  were  always 
kept,  and,  as  a  rule,  most  of  the  dogs  used  were  kept  in 
the  kennels  for  a  fortnight  or  more  before  being  brought 
into  an  experiment.  Dog  biscuits,  varied  with  goat  flesh 
occasionally,  was  used  as  the  food;  the  young  puppies 
were  given  diluted  condensed  milk.  Few  of  the  ani- 
mals were  given  medicines  when  ill,  the  disease  being 
allowed  to  run  a  natural  course.  Sick  dogs  were  gen- 
erally isolated  for  their  comfort,  were  kept  well  sup- 
plied with  dry  beds  in  the  form  of  bagging,  and  given 
warmed  condensed  milk. 

A.  Infection  transmitted  by  adult  Progeny  of 
THE  Dog  Tick  when  from  a  sick  or  recovered  Dog. — 
The  first  experiment  conducted  was  a  test  of  nymphal 
specimens  of  the  tick,  which  as  larvae  had  been  fed  on  a 
sick  dog.  No  infection  resulting,  the  progeny  of  adult 
ticks  ts^en  from  presumably  infectious  sources  were 
naturally  tested,  the  infection  of  redwater  being  known 
to  pass  to  the  progeny.  The  leading  facts  in  regard  to 
the  progeny  tested,  and  the  dogs  on  which  the  tests  were 
made  with  positive  results,  were  as  follow: — 

1.  Lot  1  ticks,  the  mixed  progeny  of  females  collected  December  16thf  1900, 

a  few  from  a  sick  dog  and  a  few  from  a  long  recoyered  dog.    Fed  as 
larvae  daring  January  and  as  nymphs  during  March  on  Dog  No.  0. 

(a)  Dog  No.  0,  mongrel  pup,  lx)m  in  October,  1900.  Infested  March 
11  Ui  and  on  several  subsequent  days  with  Lot  1  adults.  Fever 
appeared  about  April  2nd.  Chloroformed  when  slowly  dying 
April  10th.  Diagnosis  as  malignant  jaundice  confirmed  by 
pogt-mortem  examination  and  finding  of  the  organism  in  blood 
smears. 

Lots  2,  3,  and  4  were  progeny  of  females  removed  from 
actually  sick  dogs. 

2.  Lot  2  ticks,  the  i^rogeny  of  females  taken  off  Dog  No.  0,  April  10th,  1901, 
,       when  animal  dying.    Reared  as  larvsB  and  nymphs  on  Dogs  1  and  2  in 

June  and  July. 
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(a)  Dog:  No.  If  fox  terrier  pup,  bom  about  May  15th.  Infested 
August  27th  with  about  40  Lot  2  adults.  Fever  appeared 
about  September  8th,  and  terminated  fatally  on  the  11th. 
Diagnosis  confirmed  by  po*t-nntrtem  examination  and  the  find- 
ing of  the  organism  in  blood  smears  by  Mr.  Robertson^  also  by 
reproducing  the  fever  through  inoculated  blood  in  Dogs  3  and  4. 

(b)  Dog  No.  2,  sister  pup  of  Dog  1.  Became  infested  by  strays  from 
No.  1  and  sickened  same  day  as  that  animal.  Died  September 
10th.    Lesions  typical  and  org^anism  in  blood. 

(c)  Dog  No.  6,  Irish  terrier  pup,  l^m  about  August  12th.  Infested 
with  five  males  and  five  females  of  Lot  2  adults,  September 
23rd.  Fever  appeared  October  5th  and  death  followed  on  the 
9th.  Lesions  typical  and  organisms  in  blood.  Ten  males  and 
ten  females  of  same  lot  of  ticks  had  been  added  September  25th. 

(d)  Dog  No.  8,  black  and  tan  adult  mongrel,  standing  about  four- 
teen inches  high  at  shoulder.  Infested  with  five  males  and  five 
females  of  Lot  2  adults  September  23id.  Three  females  and 
one  male  at  least  became  attached.  Animal  isolated  in 
shed  by  itself  so  only  the  ticks  applied  could  possibly  reach  it. 
Fever  appeared  October  4th,  and  ended  fatally  on  the  15th. 
Lesions  typical. 

3.  Lot  3  ticks,  the  progeny  of  a  female  oif  Dog  6  on  October  6th  (2nd  day  of 

fever)  and  two  off  Dog  8  on  October  4th  (1st  day  of  fever).  Fed  as 
larvae  on  Dog  7  in  December,  and  as  nymphs  on  Dog  15  in  January. 

(a)  Dog  No.  18,  large,  heavy  adult  fox  terrier.  Infested  February 
3rd  with  six  males  and  six  females  Lot  H  adults.  Ten  males 
added  February  7th.  vFever  appeared  February  21st  and 
terminated  fatally  March  5th.  Frequent  and  heavy  doses  of 
calomel  given  and  illness  probably  thus  prolonged.  Diagnosis 
confirmed  by  poH-martem  and  blood  examinations  by  Dr.  G.  W. 
Robertson,  of  Medical  Officer's  Department. 

4.  Lot  4  ticks.    No  female  ticks  were  recovered  from  Dog  18.    A  fine  lot, 

however,  were  secured  in  July,  1902,  from  a  pointer  dying  from  fever 
contracted  on  the  Gape  Flats.  This  dog's  case  waa  confirmed  by  inocu- 
lation of  blood  from  it  into  susceptible  dogs.  Progeny  of  the  ticks  fed 
as  larvae  and  nymphs  during  October  and  November  on  Dogs  56  and 
57  (young  pups). 

(a)  Dog  No.  53,  Small  fox  terrier  adult.  Infested  December  9th 
with  twenty-five  male  and  female  adults  of  Lot  4.  About  forty 
more  applied  December  15th.  Fever  up  December  22nd  and 
continued  until  January  let.  Passed  reddish  urine  Januaxy 
2nd  to  4th.  Seemed  certain  of  complete  recovery  on  January 
12th  and  on  that  date  destroyed. 

(h)  Dog  No.  56,  small  mongrel  puppy,  bom  about  the  middle  of 
September,  on  which  with  No.  57  all  the  Lot  4  ticks  were  fed 
as  larvae  and  nymphs.  In  poor  health  when  infested  December 
22nd  with  twelve  females  of  Lot  4.  Came  into  fever  January 
1st  and  died  January  6th.  Opened  by  Dr.  Hutcheon  and  the 
typical  lesions  observed. 

{e)  Dog  No.  57,  sister  pup  to  No.  56,  and  like  it  afflicted  with  worms. 
Infested  December  22nd  with  twelve  females  of  Lot  4  and 
isolated  in  company  with  No.  56.  Came  into  fever  January 
1st  and  died  January  5th.  Opened  by  Dr.  Hutcheon  and 
diagnosis  as  malignant  jaundice  confirmed. 

(<i)  Dog  No.  59,  rough  haired  adult  fox  terrier.  Infested  December 
22nd  with  thirty-eight  females  of  Lot  4.  Fever  appeared 
January  Ist  and  ran  typical  course  to  the  10th.  The  chanoes 
for  a  complete  recovery  seemed  very  good  on  the  12th,  but  on 
that  date  animal  destroyed. 

Dog  No.  60,  small  fox  terrier  adult.  Infested  December  22nd 
with  forty-five  males  of  Lot  4.  Fever  appeared  January  4th 
and  terminated  fatally  January  11th.  Not  opened,  but  jaundice 
very  pronounced  and  urine  red. 
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(/*)  Dog  No.  61,  small  fox  terrier  adult.  Infested  December  22nd 
wiUi  fifty-five  males  of  Lot  4.  Came  into  fever  January  2nd. 
Destroyed  January  12th,  at  which  date  it  looked  as  if  almont 
certain  of  recovering. 

(g)  Dog  No.  62,  small  mongrel  adult.  Infested  December  22nd  with 
sixty  males  of  Lot  4.  Came  into  fever  January  2nd.  Destroyed 
January  12th.     Was  not  very  ill  and  was  vicious  to  the  end. 

(A)  Dog  No.  63,  medium  sized  fox  terrier  adult.  Infested  December 
22nd  with  ten  females  of  Lot  4.  Two  of  the  ticks  seen  on  the 
skin  December  27  th  and  more  probably  attached,  but  no  fever 
produced.  Infested  January  7th  with  fifteen  more  females  of 
same  Lot.  Fever  appeared  January  18th,  and  ran  a  typical 
course  of  high  temperature  without  much  affecting  the  dog*s 
appetite  or  checking  its  bark.    Destroyed  February  12th. 

(i)  Dog  No.  66,  adult  mon^^rel,  the  size  of  a  fox  terrier.  Inoculated 
by  Mr.  Robertson  with  serum  January  16th,  and  on  January 
21st  about  forty  Lot  4  adult  ticks,  applied  to  determine  if  serum 
gave  protection.  Fever  came  up  on  February  1st  and  death 
took  place  on  the  8th. 

(J)  Dog  No.  67,  adult  mongrel.  Treated  in  all  respects  like  66,  and 
fever  appeared  on  same  day.  Died  February  14th.  Post- 
mortem examination  by  Mr.  Robertson  revealed  the  typical 
lesions. 

(A)  Dog  No.  71,  large  Irish  terrier  adult.  Inoculated  by  Mr. 
Robertson  February  9th  with  blood  pressed  from  ticks  taken  off 
sick  dogs,  but  no  reaction  produced.  To  test  its  susceptibility, 
infested  March  3rd  with  thirty  males  and  females  of  Lot  4. 
Came  into  fever  March  16th  and  died  with  typical  lesions 
March  22nd. 

(Q  Dog  No.  74,  fox  terrier  adult.  Inoculated  by  Mr.  Robertson 
February  10th  with  crushed  remains  of  about  fifty  Lot  4  adults 
in  water  medium.  No  reaction  to  March  3rd.  Then  infested 
with  thirty  other  specimens  of  same  kind.  Fever  appeared 
March  13th  and  ran  &e  typical  course  without  causing  great 
prostration.  Destroyed  March  31  st  when  daily  growing 
stronger. 

The  following  lot  was  the  progeny  of  females  taken 
ofif  a  dog  that  had  fully  recovered  its  health: — 

5.  Lot  5  ticks.  This  lot  was  entirely  the  progeny  of  females  taken  off  a 
salted  dog.  The  animal  (No.  54)  had  had  a  relatively  mild  course  of 
fever  following  blood  inoculation,  October  24th,  1902,  and  was  in  normal 
health  and  temperature  when  the  parent  ticks  were  fed  in  early  January. 
The  larvsB  and  nymphs  were  reared  on  two  healthy  puppies  during  Feb- 
ruary and  March. 

(a)  Dog  No  72,  adult  mongrel,  size  of  a  large  fox  terrier.  Infested 
April  29th  with  about  seventy-five  adults  of  Lot  5.  Fever 
appeared  May  9th,  and  animal  died  on  13th.  Blood  smears 
examined  by  Mr.  Robertson,  and  typical  organisms  found  in 
abundance. 

(b}  Dog  No.  76,  adult  mongrel.  Infested  April  29th  with  about 
seventy-five  Lot  5  adults.  Fever  came  up  May  10th,  and  death 
followed  on  the  20th.    Fever  carve  and  symptoms  typical. 

(c)  Dog  No.  76,  adult  mongrel.  Infested  as  were  Noe.  72  and  75. 
Fever  came  up  May  9th^  and  animal  died  May  19th.  Course  of 
fever  and  symptoms  typical. 

Some  of  the  surplus  ticks  of  Lot  5  were  sent  to  Dr. 
A.  Theiler,  the  Veterinary  Bacteriologist  of  the  Trans- 
vaal, who  soon  afterwards  wrote:  "I  placed  the  dog 
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ticks  on  two  dogs,  and  both  sickened  after  about  ten 
days  and  died  of  malignant  jaundice." 

B,  Failures  to  infect  by  adult  Progeny  of  Ticks 
FROM  SICK  .iND  RECOVERED  ANIMALS. — ^Amongst  the  many 
dogs  to  which  Lot  4  adult  ticks  were  applied  not  one 
failed  to  become  affected,  although  the  strain  of  the 
diesase  transmitted  appeared  to  be  much  milder  than 
what  was  obtained  from  the  other  lots  of  ticks.  One 
faflure  was  experienced  in  the  use  of  Lot  3,  the  parents 
of  which  were  taken  off  sick  dogs  very  soon  after  the 
fever  came  up. 

(a)  Dog  No.  21,  rongh-haired  adult  fox  terrier.  Infeeted  February  17th,  190S, 
with  five  males  and  two  females  of  Lot  3.  Not  thoroughly  examined 
until  sixth  day,  and  then  only  one  tick,  a  female,  discovered.    No  ferer. 

(b)  Dog  No.  18  that  died  from  the  attack  of  ticks  of  this  lot  may  not  have 
beesi  infested  by  the  first  ticks  placed  on  it ;  if  it  was,  the  incubation 
period,  eighteen  days,  was  unusually  long. 

Another  failure  occurred  with  the  use  of  a  few  ticks  that 
were  the  progeny  of  a  female,  taken  off  a  sick  dog  in  the 
coimtry,  whidi  was  sent  to  the  Veterinary  Department. 
There  seemed  no  doubt  that  the  host  dog  was  suffering 
from  the  disease.  The  rearing  of  the  progeny  was  very 
unsuccessful,  only  four  living  to  become  adult. 

Dog  No.  7,  small  fox  terrier  pup.  Infested  November  10th,  1901,  with  three 
males  and  one  female.  The  males  attached,  but  the  female  were  never 
located.    No  fever. 

These  two  failures  are  not  worth  much  consideration, 
but  the  following  ones,  all  from  one  lot  of  ticks,  are  very 
instructive,  in  showing  that  a  large  proportion  of  the 
progeny  of  ticks  from  infectious  sources  may  chance  to 
DC  non-pathogenic. 

•  ••  Lot  6  ticks.  Progeny  of  seven  females  taken  off  Dog  No.  17,  February  7th  to 
9th,  1902.  Dog  17  was  animal  infected  by  inoculation  of  blood  from  ^ 
recovered  dog  January  7th,  1902.  It  had  fever  from  January  LSth  to 
24th,  on  February  1st,  February  12th  to  18th,  February  25th  to  27th, 
and  March  12th  to  14th.  It  went  *'off  feed"  Januaiy  14th,  and  took 
almost  no  food,  except  milk,  until  March  1st,  after  which  it  took  a  little 
biscuit  daily.  All  along  after  the  first  onslaught  of  fever  it  was  extremely 
ansBmic,  and  no  hopes  of  its  recovery  were  entertained  until  March.  On 
the  12tii  and  13th  of  this  month  it  was  tempted  to  eat  a  little  cooked 
meat,  but  fever  came  on  at  once  and  death  occurred  on  the  16th. 
Org^anisms  of  the  disease  were  found  by  Dr.  O.  W.  Robertson,  of  the 
M^cal  Officer's  Department,  in  smears  taken  on  January  14th,  and  on 
many  subsequent  days  to  and  including  February  6  th,  and  some  also 
were  observed  in  smears  taken  February  17th.  Therefore  organisms 
were  certainly  in  the  blood  in  observable  numbers,  whilst  the  parents  of 
Lot  6  ticks  were  feeding,  Lot  6  larvse  and  nymphs  fed  on  three  puppies 
in  March  and  April  respectively. 
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(a)  Dog  No.  36.  small  poodle.  Infested  June  4th  with  thirty-five 
adults  of  Lot  6  ticks.    No  fever.    Animal  destroyed  August  Ist. 

(V)  Dog  No.  37,  black  mong^rel,  size  of  bull  terrier.  Infested  June 
4th  with  about  forty  adults  of  Lot  6  ticks.  No  fever.  Proved 
susceptible  four  months  later  by  inoculation  with  1  c.c.  of  blood 
from  a  recovered  animal. 

((?)  Dog  No.  45,  adult  pointer.  Infested  June  4th  with  forty  males 
of  Lot  6  ticks.  No  fever.  Proved  susceptible  by  inoculation  in 
July  with  blood  from  a  recovered  animal. 

(d)  Dog  46,  small  yellow  cur,  adult.  Infested  June  5th  with  thirty 
males  of  Lot  6.  No  fever.  Later  proved  susceptible  by  inocula> 
tion  with  blood  from  a  sick  dog. 

(«)  Dog  No.  47,  adult  bull  terrier.  Infested  June  18th  with  thirty 
adults  of  Lot  6.  No  fever.  Proved  susceptible  in  August  by 
inoculation  from  the  pointer  off  which  the  parents  of  Lot  4 
ticks  were  taken. 

A  number  of  engorged  nymphs  of  Lot  6  were  sent  to 
Dr.  G.  H.  F.  Nuttall,  of  Cambridge  University,  Eng- 
land, who  kindly  undertook  to  test  the  resulting  admt 
ticks  on  dogs  confined  at  his  laboratory.  As  at  the 
Cape,  no  case  of  fever  resulted,  which  was  greatly  to 
my  disapointment,  since  the  object  I  had  in  view  was  to 
secure  over-sea  affirmation  by  a  well  known  scientist 
that  the  disease  was  tick-transmitted.  Before  he  re- 
ported his  failures  I  had  written  as  follows :  "  If  failure 
results  we  will  have  evidence  that  not  all  the  individual 
progeny  of  females  fed  on  pathogenic  blood  are  infective. 
This  is  what  reasoning  would  lead  one  to  expect,  and 
what  I  believe  is  indicated  by  the  results  of  inoculations 
with  recovered  blood.  .  .  .  Now  the  female  tick 
takes  up  only  a  small  amount  of  blood,  and  is  it  not 
reasonable  to  suppose  that  the  infective  matter  therein 
is  insufficient  for  the  whole  of  the  several  thousand  eggs 
which  she  has  to  lay?  Perhaps  only  a  very  small  pro- 
portion receive  the  organism,  and  it  might  easily  happen 
that  no  infective  ones  be  present  in  the  twenty  or  thirty 
of  the  progeny  we  are  finally  able  to  test.  In  all  my 
previous  tests  of  pathogenic  ticks,  I  have  had  progeny 
of  females  taken  off  dogs  during  the  fever  period,  when, 
as  we  know  from  microscopic  examination  of  the  blood, 
the  organisms  are  very  abundant.  This  last  time,  the 
females  were  removed  after  a  fever  period.  The  blood 
of  the  animal  at  the  time  was  very  thin,  and  probably 
contained  the  organisms  in  small  numbers  only." 

One  failure  was  later  experienced  with  Lot  4  ticks  on 
Dog  63,  as  recorded  under  "  4h  "  above.     Two  female 
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ticks  certainly  attached,  and  the  dog  later  sickened 
when  infested  with  more  ticks  of  the  same  lot. 

Still  another  failure  was  experienced  when  working 
with  Lot  5  ticks  which  traced  to  a  recovered  dog. 

Dog  No.  65,  small  fox  terrier,  a  young  adult.  Infested  April  29th,  1903,  with 
about  seventy-fiye  adults  of  Lot  5  ticks.  Infestation  repeated  May  5tii, 
but  still  not  over  eight  ticks  observed  on  the  skin,  only  two  of  which, 
both  males,  known  to  date  from  first  application.  No  fever  to  May  23rd, 
when  animal  destroyed  because  much  affected  with  mange.  Though  not 
proved  susceptible  it  probably  was  so  as  it  was  town  bred  and  had  been 
brought  to  the  kennels  when  still  a  pup  in  January.  It  was  a  short, 
hard-haired  animal  and  the  ticks  applied  which  failed  to  attach  probably 
wandered  off  to  dogs  72,  76  and  76,  which  were  confined  in  t&e  same 
room  and  were  under  the  same  test ;  all  three  had  skins  better  adapted 
to  the  comfort  and  s.f^ty  of  tickn. 

C.  Adult  Progeny  of  Dog  Tick  fed  dumng  incuba- 
tion Period  of  Disease  non-pathogenic — The  tests  in 
this  direction  were  few  but  decisive.  The  ticks  used 
were  all  the  progeny  of  females  taken  off  Dog  6  on  Octo- 
ber 2nd  and  3rd,  two  to  three  days  before  me  said  dog 
came  into  fever  from  the  application  of  these  very  ticks, 
with  a  few  others  of  the  same  history.  However,  as 
the  progeny  were  fed  on  various  dogs  as  larvae  and 
nymphs,  they  must  be  classed  in  several  lots  for  discus- 
sion. 

Lot  7  ticks,  the  progenj  of  females  off  Dog  6,  October  2nd  and  3rd.  Fed  a^ 
Ibtvk  on  Dog  11,  six  weeks  recovered,  about  December  1st,  1901,  and  a^ 
nymphs  on  Dog  7,  susceptible,  about  January  3rd. 

Dog  No.  15,  young  fox  terrier.    Infested  February  4  th,  with  eigh- 
teen Lot  7  adults.    Biting  very  good  and  five  of  the  females 
recovered  after  engorgement.    No  fever. 
Lot  8  ticks,  same  parentage  as  7  but  fed  as  larvse  on  Dog  12  about  December 
18th,  when  animal  in  full  fever,  and  as  nymphs  on  Dog  14,  susceptible, 
January  2nd  to  4th. 

Dog  No.  15.    Infested  February  17th,  with  twelve  adults  of  Lot  8 
ticks.    Biting  very  good.    No  fever.     Dog  later  proved  suscep- 
tible by  inoculation  of  1  c.c.  blood  from  No.  11  injected  April 
17th. 
Lot  9  ticks,  same  parentage  as  7  and  8  but  fed  as  larvsa  and  nymphs  on  Dog 
7  in  health. 

Dog  No.  16,  small  mongrel  pup.  Infested  January  27th  with  fifty 
adults  of  Lot  9  ticks.  Biting  good.  No  fever.  Died  in  March 
as  result  of  heavy  inoculation. 

D.  NyMPHAL  and  ADULT  DOG  TiCKS  FED  IN  PREVIOUS 

Stage  on  sick  or  recovered  Dogs  non-pathogenic. — 
It  will  be  observed  that  Lot  7  ticks,  though  fed  as  larvae 
on  a  recently  recovered  dog,  failed  to  infect  the  suscepti- 
ble dogs  upon  which  they  were  fed  as  nymphs  and 
adults ;  also  that  Lot  8  ticks,  though  fed  as  larvae  on  a 
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dog  in  full  fever,  failed  to  become  pathogenic.  Tlieso 
results  must  signify  that  the  larva  is  as  incapable  of  de- 
riving infection  that  it  can  pass  on  for  transmission  by 
s,  later  stage,  as  it  is  of  transmitting  infection  that  is  in 
it  by  inheritance  from  the  parent.  Further  evidence  to 
the  same  effect,  and  also  that  the  nymph  is  similarly  in- 
nocuous, is  afforded  by  a  few  other  tests  that  were  made. 

Lot  10  ticks,  the  progeny  of  two  females  taken  off  Dog  7,  November  2nd, 
1901,  when  animal  healthy  and  susceptible  to  malignant  jaundice. 
LarrsB  fed  on  Dog  12  in  fever  and  dying,  December  16th-19th. 

Dog  No.  14,  adult  fox  terrier  bitch.     Infested  heavily  January  8th 
with  Lot  10  nymphs.  Eight  recovered.  No  fever.  Animal  proved 
susceptible  by  inoculation  from  recovered  Dog  11  one  month 
later  ;  it  fevered  and  died. 
Dog  No.  16,  small  mongrel  pup.      Infested  January  16th,  with  Lot 
10  nymphs.     Eight  recovered  engorged  up  to  the  20th  when 
animal  washed  to  destroy  balance,  probably  a  score  or  more. 
No  fever. 
Lot  11  ticks,  the  progeny  of  Lot  9,  and  therefore  positively  non-pathogenic 
by  inheritance.    Parents  off  Dog  16,  February  5th  to  7th,  1902.    larvae 
fed  on  healthy  pup,  March  17th  to  20th.    Nymphs  fed  on  Dog  25,  April 
9th  to  14th,  just  after  fever  had  lapsed  in  the  animal  and  a  few  days 
before  its  death. 

Dog  No.  43,  adult  fox  terrier.  Infested  June  4th,  with  seventy-five 
Lot  11  adults.  About  ten  only  found  to  have  attached.  No 
fever  resulted.  Died  July  15th  from  worms  and  debility. 
Dog  No.  44,  adult  fox  terrier.  Infested  June  4th  along  with  No. 
43,  and  about  same  number  found  to  attach.  No  fever.  Animal 
killed  by  another  dog  on  June  29th. 

E.  Adult  Dog  Ticks  removed  from  Dogs  dying  of 
THE  Fever  may  or  may  not  be  pathogenic. — The  tests 
here  grouped  prove  very  well  that  the  tick  is  not  a  mere 
mechanical  transmitter  of  the  disease  organism ;  and  one 
is,  therefore,  led  to  presume  that  it  is  the  true  host  of 
the  organism  just  as  the  mosquito  is  the  true  host  of  the 
'Organism  of  human  malaria. 

1.  Dog  No.  7,  fox  terrier  pup.    Infested  October  9th,  1901,  with  ten  males 

taken  off  Dog  6  at  its  death  on  the  same  day.  Five  at  least  bit  in  and 
remained  a  fortnight.  No  fever.  Animal  later  prored  susceptible  by 
inoculation  of  blood  from  recovered  dog. 

2.  Dog  No.  37,  fox  terrier  adult.     Infested  July  26th,  1902,  with  about  fifty 

males  taken  off  dying  pointer  (source  of  Lot  4  ticks).  Biting  good.  No 
fever.  Susceptibility  proved  by  reaction  to  inoculation  of  1  c.c.  blood 
from  Dog  11  recovered. 

3.  Dog  No.  42,  small  fox  terrier  adult.    Infested  July  26th,  1902,  with  about 

fifty  males  taken  off  dying  pointer.  Biting  good.  No  fever.  Later 
proved  susceptible  by  inoculation  of  virulent  bl^ad. 

4.  Dog  No.  46,  small  yellow  cur  pup.    Infested  July  25th,  1902,  with  about 

fifty  males  taken  off  dying  pointer.  Biting  good.  No  fever.  Later 
proved  susceptible  by  inoculation  of  virulent  blood. 
6.  Dog  No.  70,  small  fox  terrier  adult.  Infested  February  9th,  1903,  with 
twenty  males  of  Lot  4  ticks  off  66  when  dving.  Infested  February  14th 
with  thirty-five  more  of  same  lot  but  off  67  dying.  A  few  known  to 
have  bitten  and  remained.  Fever  appeared  February  24th ;  death  with 
typical  appearances,  March  4th. 
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The  source  of  the  infection  transmitted  to  Dog  70  is 
presumed  to  have  been  not  the  feeding  on  Dogs  66  or 
67,  but  the  feeding  of  the  mother  ticks  on  the  pointer. 
In  other  words,  it  is  supposed  that  some  one  or  more  of 
the  ticks  applied  had  not  exhausted  the  supply  of  in- 
herited infection  in  infecting  66  or  67;  and  that,  inci- 
dental to  attaching  to  the  new  dog,  some  of  this  old 
store  was  injected. 

F.  Jackal  naturally  immune  to  the  Disease. — ^A 
natural  desire  of  long  standing  to  test  the  susceptibility 
of  a  jackal  to  the  disease  was  gratified  in  January  of 
this  year,  through  the  kindness  of  Mr.  Eobertson  in 
placing  at  my  service  a  young  red  jackal  that  had  come 
into  his  possession. 

Jackal.  Infested  January  30th,  1908.  with  about  two  hundred  adults  of 
Lot  4.  Biting  very  good  and  nearly  a  hundred  engorged  females  secured 
eight  to  fourteen  days  later.  Temperature  taken  daily  but  no  fever 
readings  recorded. 

Not  being  certain  that  the  animal  had  not  had  the 
disease  early  in  life,  I  had  Mr.  Robertson  inoculate  it 
with  virulent  blood  on  February  21st,  and  on  March  4th 
inoculate  8  c.c.  from  it  into  a  susceptible  dog,  No.  76. 
The  dog  did  not  react,  and,  as  when  it  was  later  exposed 
to  pathogenic  ticks,  it  sickened  and  died,  it  is  clear  that 
the  jackal  was  quite  immime. 

G.  Tests  with  other  Kinds  of  Ticks,  and  Fleas. — 
The  following  tests  supplied  further  evidence  that  the 
transmission  of  the  disease  by  ticks  is  not  a  mere 
mechamcal  transference  of  the  causal  organism  from  one 
dog  to  another,  as  in  inoculation  with  blood. 

Bont  Tick  CAmhlyimima  h/'brafium^.  Larvse  fed  on  Dog  14,  February  13th  to 
18th,  1902,  when  animal  in  high  fever.  As  nymphs  about  one  hundred 
and  fifty  placed  on  Dog  21.  Biting  very  good,  but  all  except  a  few 
scratched  off  before  engorgement.    No  fever  reaction. 

Tampan  Tick  (^Onithodorot  »avignyi).  Nymphs  and  adults  fed  November 
14th,  1901,  on  Dog  10  when  it  was  dying  in  fever.  After  moulting,  five 
fed  on  Dog  22,  February  17th.    No  fever  reaction. 

Another  lot  fed  February  18th,  1902,  on  Dog  14  when  it  was  in  high 
fever.  After  moulting,  about  fifteen  fed  on  Dog  42,  July  Ist.  No  fever 
reaction.  More  of  same  lot  applied  to  Dog  46,  September  18th.  No 
fever  reaction. 

Fleas  (JPuUx  serraticepi).  Dog  7  infested  December  17th,  1901,  with  five 
females  and  three  males  taken  from  Dog  12  in  fever,  and  seventeen 
females  and  six  males  from  Dog  11  recovered.  The  fieas  bit  in  very 
well,  but  no  fever  resulted. 
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Beared  adult  fleas  from  eggs  dropped  bj  females  on  Dog  9  at  heigkt 
of  fever,  December  Ist^  1901,  and  Dog  11  recovered  on  same  date. 
Exposed  Dog  16,  a  young  pup,  to  attack  by  these  reared  fleas,  twelve 
tracing  to  Dog  9  and  thirty  to  Dog  11,  on  January  4th.  Fleas  bit  well. 
Both  this  Dog  and  No.  7  had  been  thoroughly  washed  and  isolated  a  few 
days  before  the  fleas  were  applied  and  were  seen  to  be  clean  of  other 
fleas  when  the  tests  were  started.  Dog  16  transferred  January  11th  to 
a  room  that  had  previously  been  occupied  for  several  months  solely  by 
recovered  Dog  11,  and  which  was  swarming  with  fleas.  No.  16  became 
very  badly  infested  and  remained  so  until  washed  again  on  January  20th, 
but  it  did  not  contract  the  disease. 

The  transference  of  lice  from  sick  dogs  to  healthy 
ones  was  not  attempted,  but  on  three  occasions  when 
very  lousy  dogs  were  used  in  inoculation  experiments, 
clean  susceptible  dogs  were  confined  in  the  stalls  with 
them  after  the  fever  appeared.  The  new  dogs  became 
much  infested  with  lice  without  contracting  the  disease. 

During  the  coming  year,  if  more  important  work  does 
not  interfere,  it  is  proposed  to  determine  if  the  progeny 
of  Haemaphysalis  leachi  ticks  off  sick  dogs  will  prove 
pathogenic  when  adults,  if  they  are  fed  on  a  cat  when 
larva  or  nymph.  And  it  is  further  planned  to  test  adult 
progeny  of  Ixodes  jnlosus  ticks  off  sick  dogs. 
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APPENDIX. 


PliOCLAMATION 

BY   HIS   EXCELLENCY    THE   HONOURABLE    SIR    WALTER    FRANCIS 
HELY-HUTCHINSON, 

Knight  Grand  Cross  of  the  Most  Distinguished  Order  of  St.  Michael  and  St. 
Georgfe,  Governor  and  Commander-in-Chief  of  His  Majet^tys  Colony  of  the 
Cape  of  Good  Hope,  and  of  the  Territories  and  Dependencies  thereof,  etc., 
etc.,  etc. 

IyNDER  and  by  virtue  of  the  powers  and  authorities  vested  in  me  by  Act  No. 
J  9  of  1876,  entitled  "  Act  to  Regulate  the  introduction  into  this  Colony  of 
articles  or  things  which  by  reason  of  disease  or  otherwise  might  be  injurious  to 
the  interests  thereof,"  I  do  hereby  proclaim,  declare,  and  make  known  that  I 
have  made  the  Regulations  set  forth  in  the  ^^chedule  hereto  for  preventing  and 
regulating  the  introduction  into  this  Colony,  by  sea,  from  beyond  the  boundaries 
thereof,  of  the  articles  and  things  specified  in  the  said  Regulations. 

Any  person  or  persons  contravening  any  of  these  said  Regulations  shall,  on 
conviction,  be  liable  to  a  fine  not  exceeding  £100  sterling,  and  in  default  of 
payment  thereof  shall  be  liable  to  imprisonment  for  any  term  not  exceeding  t^ix 
months,  unless  such  fine  be  sooner  paid  : 

And,  under  and  by  virtue  of  the  powers  and  authorities  vested  in  me  by  the 
aforesaid  Act  and  by  the  Vineyards  Protection  Act,  1886,  I  do  hereby  further 
proclaim,  declare,  and  make  known  that  Proclamations  No.  107,  bearing  date  the 
25th  day  of  March,  1896,  and  No.  475,  bearing  date  the  10th  day  of  November, 
1897,  and  all  Regulations  prior  thereto  issued  in  this  behalf,  are  from  this  date 
cancelled,  revoked  and  made  void. 

GOD  SAVE  THE  KING' 

Given  under  my  hand  and  the  Public  Seal  of  the  Colony  of  the  Cape  of  Good 
Hope,  this  20  Lh  day  of  March,  1903. 

WALTER  HELY-HUTCHINSON, 
Governor. 
By  Command  of  His  Excellency  the  Governor  in  Council. 

JOHN  FROST. 
No.  96,  1903. 


SCHEDULE  TO  FOREGOING  PROCLAMATION. 


IMPORT  REGULATIONS. 


1.  The  introduction  into  this  Colony  of  trees,  plant->  and  portions  thereof — 
such  as  cuttings,  roots,  tubers  and  bulbs — and  of  fruit  of  all  kinds,  grown  else- 
where than  in  South  Africa  is  prohibited,  save  and  except  by  sea  through  the 
Ports  of  the  Colony  or  by  Post. 

2.  The  importation  of  the  following  articles  is  hereby  absolutely  pro- 
hibited : — 

{a)  Grape  vines  or  any  portion  or  fruit  of  any  grape  vine,  with  the  exception 
of  vines  or  portions  thereof  imported  by  the  Government  under  such 
precautionary  measures  as  it  may  deem  necessary. 

(&)  Coffee  plants  or  any  portion  thereof,  with  the  exception  of  seed. 

(r)  Eucalypt  plants  or  any  portion  thereof,  with  the  exception  of  seed. 

(<0  Stone-fruit  trees  or  any  portion  thereof,  including  seeds,  that  were  grown 
or  produced  in  any  state,  province  or  territory  of  the  United  States  of 
America  or  the  Dominion  of  Canada,  in  which  either  of  the  diseases 
known  as  Peach  Yellows  or  Peach  Rosette  exists. 

{/)  From  and  after  the  Ist  day  of  January,  1904,  peach  stocks  and  peach 
stones  from  any  country  whatsoever. 
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3.  From  ani  after  the  Ut  day  of  Januarj,  1901,  the  importation  of  any 
fruit-tree  or  portion  thereof,  with  the  exception  of  fruit,  seed,  seedling  stocks 
for  budding  or  urraf ting  purposes,  and  blight  proof  stocks  for  apple?,  shall  be 
allowed  only  by  special  permission  from  the  Af inister  for  Agriculture.  No  per- 
mit  shall  be  granted  for  the  introduction  of  more  than  ten  trees  or  one  hundred 
cuttings  of  any  one  variety,  nor  shall  permits  be  issued  for  more  than  an  aggre- 
gate of  one  hundred  trees  or  one  thousand  cuttings  to  any  party  during  one  year. 

4.  All  trees,  plants  and  portions  thereof — such  as  cuttings,  roots,  tubers  and 
bulbs  —and  fruit  of  all  kinds,  and  their  packages,  cases,  pots  or  other  coverings, 
shall,  before  being  delivered  to  the  consignees,  undergo  an  examination  by  an 
oflicer  appointed  for  that  purpose  to  determine,  as  far  as  possible,  whether  or  not 
insects  or  plant  diseases  are  present ;  and  it  shall  be  the  duty  of  the  consignee  or 
his  duly  appointed  agent  to  open  the  covering^)  and  to  aSord  every  facility  to  the 
Elxamining  Officer  during  the  examination. 

5.  All  trees  and  woody  plants,  together  with  their  covering  and  packing 
material,  shall,  as  a  precautionary  measure  against  the  introduction  of  injurious 
insects,  be  fumigated  at  the  expense  of  the  consignee  in  the  manner  preecribed 
by  and  to  the  satisfaction  of  the  Examining  Officer :  and  if  the  Examining 
Officer  deem-^  the  treatment  expedient  he  may  extend  it  to  all  other  plants  and 
all  parts  thereof. 

fi.  Should  any  article,  in  the  examination  provided  for  in  Clause  4,  be 
actually  found  to  be  infested  in  whole  or  in  part  with  any  insect  or  plant  disease 
the  introduction  of  which  would  be  prejudicial  to  the  interests  of  the  Colony,  it 
shall,  together  with  all  other  articles  in  the  same  receptacle  with  all  covering* 
and  packing  material,  be  cleansed  or  disinfected  by  the  consignee,  or  at  his 
expense,  in  the  manner  prescribed  by  and  to  the  satisfaction  of  the  Examining 
Officer ;  and  if  not  so  cleansed  or  disinfected,  or  if  any  treatment  at  command 
shall  be  deemed  by  the  Examining  Officer,  or  found  by  him,  to  be  int-fficient  for 
the  absolute  eradication  of  the  insect  or  disease,  or  if  the  Examining  Officer 
knows  the  insect  or  disease  to  be  of  specially  dangerous  character,  the  articles 
shall  be  destroyed  without  delay. 

7.  Ordinarily,  the  inspection,  and  other  treatment  of  consignments  imposed 
by  these  R.^gulations  shall  take  place  on  the  premises  provided  for  the  purpose  by 
the  Government  at  the  pDrt  of  entry ;  but  special  arrangements  may  be  made 
with  the  Minister  for  Agriculture  for  the  execution  of  all  the  provisions  of 
Clause's  4,  .5  and  6  on  the  premis-s  of  the  consignee,  when  approved  facilities, 
inclusive  of  a  proper  fumigation  chamber,  are  there  prov  ded. 

8.  On  the  Examining  Officer  being  satisfied  with  respect  to  a  consignment 
that  all  the  regulations  and  conditions  herein  set  forth  have  been  fully  complied 
with,  he  shah  issue  a  certificate  to  that  effect  to  the  consignee  :  and  before  the 
issue  of  such  certificate  the  consignment  fhall  be  under  his  control  for  the  pur- 
poses of  these  regulations*. 

9  Articles  subject  to  examination  under  these  regulations  introduced  into 
this  Colony  by  post  shall  be  intercepted  and  examined  by  an  officer  appointed  for 
the  purpose  :  and  if  found  affect '?d  with  any  noxious  insect  or  plant  disease  shall 
be  destroyed  or  cleansed  at  the  discretion  of  such  Examining  Officer,  and  if 
requiring  fumigation  shall  be  so  treated.  All  expenses  of  treatment  shall  be 
borne  bv  the  aiidressee. 

10  The  Go*  ernment  does  not  hold  itj^'f  responsible  for  any  loss  or  damage 
that  may  result  from  the  de.>t ruction  of  articles  under  these  R^nlations,  or  from 
any  process  that  may  be  considered  necessary  to  cleanse  or  disinfect  the  articles, 
or  to  discover  the  existence  or  otherwise  of  any  insect  or  plant  disease. 

11.  These  Regulations  shall  not  apply  to  any  consignment  imported  in  hand 
for  places  beyond  the  borders  of  the  Colony  :  nor  to  canned,  dried  or  otherwise 
preserved  articles  in  which  there  it  no  longer  any  plant  life. 
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PLATE   VII. 


ANIMAL   DISEASES   EXPERIMENT   STATION'. 

Exterior  view  with  laboratory  in  foreground,  views  within  the  court. 
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Half-Year  ended  June  30th,  1904. 


Presented  to  hath  Jfoute*  iff  Parliament  by  eommind  of  His  Exc^iUenry  th^ 

Goveriutr, 


CAPE  TOWN: 
CAPE  TIMES  LTD.,  GOVERNMENT    PRINTERS.   KEEROM   ST. 

1905. 

[G.  6*— 1904.]  «'^^ 

£21-10-1 


Cape  Town,  20th  December,  1904. 

The  Honourable  the  Secretary  for  Agriculture. 

Sir, — I  have  the  honour  to  present  herewith  my  re- 
port for  the  period  January  1st  to  June  30th,  1904,  to- 
gether with  the  report  of  the  Assistant  Entomologist 
(since  ^iven  the  title  Eastern  Province  Entomologist), 
and  a  few  special  reports  on  the  progress  of  investi- 
srations. 


CHAS.  P.  LOUNSBURY,  B.Sc,  F.E.S., 

Government  Entomologist. 


[G.  6».— 1904,]  B 
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CAPE    OF    GOOD   HOPE. 


DEPARTMENT  OF  AGRICULTURE. 


Report  of  the  Government  Entomologist  for 
the  Half-Year  ended  dOth  June,  1904. 


Prenented  to  both  WrMet  of  Parliament  hy  co'mmand  of  liU  Excellency  the 

Governor, 


Only  six  months,  January  1st  to  June  30th,  are 
covered  by  this  report,  and  future  reports  are  to  cover 
the  financial  year,  July  1st  to  June  SOth,  instead  of  the 
calendar  year  as  heretofore.  The  Branch  Staff  on 
June  30th  was  as  recorded  in  the  last  report :  namely, 
the  Government  Entomologist,  Assistant  Entomolo- 
srist  and  Assistant  to  Entomologist.  Funds  were  pro- 
vided by  Parliament  during  the  last  session  for  an 
Entomologist  for  the  eastern  districts  and  the  Assist* 
ant  Entomologist,  Mr.  C.  W.  Mally,  M.Sc,  has  been 
appointed  to  the  post  with  the  title  "  Eastern  Pro- 
vince Entomologist."  His  permanent  headquarters 
are  at  Grahamstown  where,  for  the  financial  year 
1903-1904,  he  was  temporarily  stationed.  No  one  has 
yet  been  appointed  to  the  vacated  post  of  Assistant 
Entomoloejist,  and  at  the  time  of  writing  no  effort  to 
secure  anyone  is  being  made  owing  in  part  to  the  de- 
Dressed  financial  condition  of  the  Government  and  in 


Dart  to  other  considerations.  However,  a  man  for  the 
post  is  much  needed,  as  routine  matters  now  take  up 
so  much  of  my  time  that  less  research  and  field  work  is 
being  done  than  in  past  years.  It  is  also  urgent  that 
provision  be  made  for  an  office  assistant  for  the  East- 
ern Province  Entomologist;  at  present  there  is  no  one 
to  erive  attention  to  office  and  laooratory  matters  when 
he  is  absent  on  field  investigations. 

In  late  February  I  represented  the  Department  at 
the  annual  meeting  of  the  Central  Farmers'  Associa- 
tion held  in  Grahamstown.  And  immediately  there- 
after I  spent  three  weeks  touring  eastern  districts  on 
various  official  matters.  The  Examiners  of  Plant  Im- 
ports at  Port  Elizabeth  and  East  London,  officers  now 
under  my  supervision,  were  visited,  and  their  duties 
discussed  with  them.  An  ordinary  meeting  of  the  Kei 
Road  Farmers'  Association, and  a  specially  called  meei- 
insr  of  Chalumna  farmers  were  attended,  and  timely 
information  given  concerning  African  Coast  Fever 
and  tick  investigations.  Uitenhage,  Fort  Beaufort, 
Komgrha  and  Fort  Cunynghame  were  visited,  the  lat- 
ter place  in  company  with  District  Forest  Officer 
Sim  to  determine  the  present  standing  of  the  Oak 
Phylloxera.  During  early  x^pril  a  few  days  were 
spent  at  Pretoria  attending  the  first  conference  oi 
South  African  official  horticulturists  and  entomolo- 
gists. The  chief  object  of  the  conference  was  to  dis- 
cuss horticultural  l^islation  with  the  view  of  secur- 
ing practical  uniformity  in  the  regulations  which 
were  or  might  be  brought  forward  in  the  different 
colonies.  A  resolution  in  support  of  the  proposed 
Cape  Import  Regulations,  since  gazetted,  was  carried 
unanimously.  The  only  other  absences  from  office 
were  taken  for  trips  of  a  few  days'  duration  at  the 
most  to  areas  south  of  the  Hex  River  mountains,  and 
were  for  purposes  of  investigation  or  observation. 

Publications. — The  only  contributions  to  the  Agri- 
cultural Journal  of  importance  were :  an  eight  page 
article  entitled  "  The  Nurseries  Inspection  and  Quar- 
antine Bill "  in  the  February  issue,  a  four  page  one 
entitled  "Transmission  of  African  Coast  Fever"  in 
the  April  issue,  and  a  five  page  one  entitled  "  Revises! 
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Plant  Import  Kegulations "  in  the  June  issue;  the 
second  was  ilhistrated  by  three  full-page  plates, — one 
of  them  in  colours. 

Plant  Import  Regulations. — The  schedule  to  the 
reejulations  affecting  the  introduction  of  trees,  plants, 
fruits,  etc.,  from  oversea  was  further  amended  in 
May.  The  regulations  are  carried  out  under  my  di- 
rection, and  no  effort  is  spared  to  render  them  effec- 
tive. I  consider  them  of  inestimable  value  in  protect- 
ing the  Colony  from  the  insect  pests  and  plant  diseases 
of  other  lands.  The  introduction  of  some  kinds  of 
trees  is  totally  prohibited,  and  only  a  limited  number 
of  any  kind  may  be  imported,  and  these  only  under 
special  permission.  In  the  appendix  will  be  found  a 
copv  of  the  schedule  and  a  statement  of  the  quantities 
of  the  different  articles  passed  by  the  Examiners.  As 
has  for  several  years  been  the  custom,  imports  of 
plants  through  Cape  Town  are  inspected  by  myself  or 
an  assistant ;  and  since  the  location  of  the  Assistant 
Entomologist  at  Grahamstown,  consignments  to  the 
nurseries  situated  in  that  section  have  been  inspected 
bv  him.  Articles  affected  by  the  regulations  intro- 
duced by  post  are  examined,  and,  if  necessary,  fumi- 
gated at  mv  office.  One  hundred  and  seventy-one  par- 
cels were  detained  for  examination  during  the  six 
months.  Until  recently  there  was  no  provision  for 
the  collection  of  fumigation  fees,  but  now,  through 
the  courtesy  of  the  Post  Office  Management,  the 
charges  imposed  for  the  service  are  collected  from  the 
addressee  by  the  delivering  post  office,  and  paid  into 
general  revenue. 

Nursery  Legislation. — The  "  Nursery  Inspection 
and  Quarantine  Bill,"  which  I  helped  to  draft,  and 
the  passage  of  which  I  have  urged  for  a  number  of 
years  in  my  reports,  was  introduced  into  Parliament 
Again  this  year,  and  once  again  the  House  was  pro- 
rogued without  its  getting  a  second  reading.  A  great 
deal  of  my  time  has  been  given  in  vain  to  this  Bill 
vear  after  year,  and  meanwhile  the  dissemination  of 
insect  pests  with  nursery  stock  has  steadily  gone  on. 
Satisfied  that  there  is  little  chance  of  the  measure 


becoming  law  in  its  present  form,  I  have  had  it  re- 
drafted and  hope  to  nave  it  introduced  and  accepted 
during  the  coming  session. 

Ticks  and  Animal  Diseases. — A  leading  feature 
of  the  work  of  the  Branch  has  been  a  continuance  of 
the  investigations  to  elucidate  the  association  of  ticks 
with  animal  diseases.  Such  work  has  taken  much  of 
my  own  time,  and  practically  all  that  of  the  Assistant 
to  Entomologist,  Mr.  R.  W.  Jack.  For  the  general 
good  of  the  work,  tlie  Veterinary  Branch  and  my  own 
pursue  these  investigations  conjointly.  The  rearing 
and  the  care  of  the  ticks  and  the  planning  and  con- 
duct of  all  experiments  with  them  is  done  by  me  or 
mv  assistant ;  whilst  the  procural  and  the  general  care 
of  the  animals  for  experiments,  all  innoculations,^ 
bacteriological  study  of  blood  smears,  and  post-mor- 
tem examinations  are  left  to  the  attention  or  super- 
vision of  the  Veterinary  Branch,  chiefly  to  Mr.  Wnu 
JJohertson,  its  Bacteriologist.  I  have  to  thank  Mr.  D. 
Hutcheon,  the  Chief  Veterinary  Surgeon,  for  his  never 
failing  interest  and  invaluable  assistance  in  the 
work.  Every  matter  of  importance  in  connection 
with  the  experiments  has  been  discussed  with  him,and 
to  him  personally  is  due  much  of  the  credit  for  w^hat 
success  has  been  achieved.  The  experiments  are  con- 
ducted in  the  specially  constructed  premises  in  the 
suburbs,  about  four  miles  from  Cape  Town,  but  within 
a  hundred  yards  of  the  Rosebank  railway  station. 

African  Coast  Fever. — The  results  of  our  experi- 
ments have  conclusively  shown  that  the  Brown  Tick 
(Rhipicephalus  appendictUatvs  Neumann)  is  capable 
of  imbibing  the  infection  of  African  Coast  Fever  in 
its  nymph  staee  (the  second  of  its  three  life  stages) 
and  of  transmitting  this  infection  in  the  following  or 
adult  stage  of  the  same  life  cycle;  also  that  both  sexes 
of  the  tick  may  transmit  the  infection,  and  that  one 
or  two  specimens  of  the  tick  are  quite  enough.  These 
conclusions  are  based  upon  seven  cases  of  the  disease 
that  were  produced  during  the  first  four  months  of 
the  year  by  adult  ticks  which  as  nymphs  had  been  fea 
on   a  sick  cow  near  Bulawayo  in  December.       The 


parents  of  the  particular  ticks  came  from  East  Lon- 
don cattle,  so  thetre  is  no  doubt  at  all  that  we  have  the 
proper  tick  to  spread  the  disease  in  the  Colony.  The 
species  occurs  all  along  our  eastern  and  southern  coast 
and  some  distance  inland. 

For  some  still  undetermined  reason,  numerous  tests 
of  nymphs  and  adults  of  the  Brown  Tick  taken,  as 
larvae  and  nymphs  respectively,  from  the  cases  pro- 
duced at  our  Experiment  Station  by  the  ticks  fed  at 
Bulawayo,  have  failed  to  give  positive  results.  These 
disappointing  and  perplexing  failures  have  nullified 
the  value  of  numerous  tests  of  other  kinds  of  ticks  fed 
on  the  same  sick  cattle.  The  results  of  all  these  tests 
have  been  negative.  Lest  some  one  may  be  led  to  think 
from  these  statements  that  there  is  a  chance  that  the 
disease  will  not  spread  at  the  Cape  should  it  be  in- 
troduced, it  is  advisable  to  encroach  on  the  work  of  the 
new  year  by  mentioning  that  in  July  we  had  one  good 
case  produced  by  nymphs  fed  as  larvae  on  one  of  our 
earlier  cases ;  and  further  that  still  later  we  have  had 
a  single  case  produced  by  adults  that  as  nymphs  fed 
on  the  July  case !  All  the  cattle  used  were  locally  bred 
and  presumably  susceptible,  when  they  came  to  us,  to 
Red  water  and  Heartwater.  But  the  presence  or  ab- 
sence of  immunity  to  these  other  diseases,  either  in 
those  tested  or  in  the  sick  ones  on  which  the  feeding 
of  the  ticks  to  be  tested  was  carried  out,  does  not  ap- 
pear to  be  correlated  with  the  failures;  some  of  both 
groups  of  animals  had  salted  to  Heartwater  or  had 
been  inoculated  with  freshly  drawn  blood  from 
cattle  immune  to  Redwater  before  being  used  for  the 
Coast  Fever  experiments. 

Two  cattle  that  had  recovered  from  African  Coast 
Fever  some  months  before  were  kindly  given  to  us 
during  the  winter  of  1903  by  the  Transvaal  Govern- 
ment. One  of  these  came  direct  from  highly  infected 
veld,  the  other  from  veld  near  Pretoria  that  may  or 
may  not  have  been  infected.  Large  numbers  of  Brown 
Tick  nymphs  have  been  fed  on  these  animals  and  after- 
wards as  adults  have  been  tested  on  susceptible 
cattle:  in  no  case  has  infection  resulted.  Most  of  the 
tests  were  made  between  November,  1903,  and  Janu- 
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arv,  1904,  that  is  in  hot  weather.  To  affirm  that  it 
actually  was  an  immune  animal,  one  of  the  Trans- 
vaal cattle  was  infected  with  pathogenic  ticks  of  the 
lot  that  produced  the  seven  cases;  twenty-three  speci- 
mens were  applied  and  though  all  attached  no  reac- 
tion followed. 

Failure  to  infect  has  been  the  outcome  of  the 
tests  of  the  progeny  of  the  different  lots  of  the 
blue  Tick  (Rhipicephalus  decoloratus)  received  from 
veterinary  surgeons  or  personally  collected  from 
sick  cattle  in  the  Transvaal  and  Rhodesia;  and 
also  of  the  progeny  of  eight  different  lots  of  the 
Brown  Tick  similarly  procured.  Many  hundreds 
of  each  of  the  lots  of  the  Blue  Tick  matured.  It 
was  thought  probable  for  a  w^hile  that  the  Brown 
Tick  progeny  though  innocuous  as  larvae  and 
nymphs  would  prove  pathogenic  as  adults,  our  ex- 
periments with  the  Dog  Tick  having  demonstrated 
that  adult  progeny  of  females  off  Mahgnant  Jaundice 
dogs  are  pathogenic.  The  Brown  Tick  (like  the  Dog 
Tick)  drops  from  its  host  to  undergo  its  transforma- 
tion from  larva  to  nymph  and  from  nymph  to  adult, 
and  thus  it  ordinarily  feeds  on  three  different  animals 
in  the  course  of  its  life  cycle.  It  follows  that  if  adults 
may  transmit  infection  derived  from  the  previous 
generation,  the  infection  might  be  easily  brought  into 
clean  areas  by  healthy  cattle  and  perliaps  by  other 
kinds  of  animals  on  which  the  intermediate  stages  of 
the  tick  may  feed.  It  is  very  satisfactory,  therefore, 
that  the  experiments  w^ith  adult  progeny  of  Brown 
Tick  females  off  sick  cattle  have  given  uniformly  nega- 
tive results.  Very  fair  tests  with  three  lots  of  such 
adult  progeny  were  carried  out.  The  mother  ticks  of 
one  lot  came  from  dead  and  dying  cattle  at  Nelspruit 
in  the  Transvaal,  and  of  the  other  lots  from  dead  and 
dying  cattle  in  Rhodesia;  they  were  removed  by  me 
personally,  and  the  assumption  that  the  cattle  had  the 
particular  disease  was  borne  out  by  bacteriological  ex- 
amination of  the  blood  and  by  the  lesions  found  after 
death. 

Tick  experiments  with  African  Coast  Fever  arr 
beinsr  continued.     The  objects  in  view  are :  I,  to  as- 


THE    BROWN    TICK. 

{Bhipicephalus  appendiculaius). 


1.  Femalo,  before  feeding — twelve  times  natural  nize.     2.  Female,  after  feeding- 
four  times  natural  size.     3.  Male,  after  feeding — twelve  times  natural  size 


The  outline  figures  sJtow  the  natural  si2ea. 


certain  the  factors  which  have  led  to  the  failures  to 
propagate  the  disease  from  the  cases  experimentally 
produced,  in  the  hope  that  the  knowledge  may  throw 
new  and  important  light  on  the  natural  transmission 
of  the  infection;  2,  to  ascertain  if  ticks  fed  in  the  first 
or  larval  stage  on  sick  cattle  may  transmit  the  dis- 
ease when  they  become  adult  if  in  the  intervening 
stase  thev  are  fed  on  non-infected  animals;  and  3,  to 
determine  if  the  Red  Tick  (Rhijncephalvs  evertsi), 
the  Capensis  Tick  (/?.  cwpensis)  and  other  ticks  that 
are  more  common  or  more  widely  distributed  than  the 
Brown  Tick  may  transmit  the  disease. 

The  detailed  data  in  regard  to  the  seven  cases  of  the 
disease  produced  during  the  period  January  1st  to 
June  30th  is  given  under  a  special  heading  in  the 
second  portion  of  this  report.  The  plate  herewith, 
rejniblished  from  the  A  gricultural  Journal,  shows  the 
characters  of  the  Brown  Tick.  The  depth  of  colour  on 
the  body  of  the  full  fed  female  tick  is  not  correct;  it 
should  be  much  darker. 

Heartwater. — To  the  information  published  in 
previous  reports  concerning  the  transmission  of 
Heartwater,  I  have  to  add  that  the  past  year's  ex- 
periments have  affirmed  the  findings  that  cattle  and 
Persian  sheep  are  subject  to  this  disease,  that  horses 
are  not  subject  to  it,  and  that  the  ordinary  Blue  Tick 
{Rhipicevlmlus  decoloratu^)  is  not  a  factor  in  the 
transmission  of  infection.  Further,  there  is  to  add 
that  while  Persian  sheep  have  been  found  by  the  ex- 
periments to  be  quite  susceptible  to  the  disease  they 
have  proved  to  take  it  in  a  mild  form  only ;  and,  never- 
theless, that  infection  derived  from  them  has  proved 
quite  as  virulent  as  infection  from  animals  fatally 
affected. 

The  data  in  regard  to  the  experiments  is  given  in 
the  second  portion  of  the  report. 

Locusts. — The  Red  Winged  Locust  {Acridium 
purpuriferum)  continues  troublesome  along  the  coast 
from  about  the  Kowie  mouth  eastward  to  Natal.  It 
is  full  time  the  Cape  had  legislation  to  compel  owners 
and  occupiers  to  deal  with  the  swarms  that  hatch  on 
their  lands,  and  I  have  recommended  that  a  Bill  on 
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the  lines  of  the  Act  now  in  force  in  Natal  be  brought 
before  Parliament. 

The  Brown  Locust  {Pachytylus  sulcicollis = capeti- 
sis),  which  has  been  more  or  less  in  evidence  in  the 
Karroo  districts  continually  for  thirteen  years,, 
threatens  to  be  more  abundant  in  the  coming  season 
than  since  the  first  years  of  the  invasion.  During 
March  and  April  large  but  not  dense  swarms  moved 
eastward  and  southward  from  thp  northern  border 
districts  over  the  southern  half  of  the  Orange  River 
Colony  and  our  eastern  and  midland  districts  as  far 
east  as  St.  Marks,  south  as  Fort  Beaufort,  and  west 
as  Beaufort  West.  Eggs  were  deposited  in  most  of 
the  districts  invaded.  The  swarms  appear  to  have 
origfinated  in  Griqualand  West,  the  movement  having 
been  outward  from  that  part  of  the  Colony.  It  is 
quite  possible,  however,  that  some  swarms  came  down 
from  the  Kalihari.  Mr.  W.  H.  Wayland  of  Fort 
Kichmond,  in  Herbert  District,  under  date  of  June 
1st,  wrote : 

''  The  locusts  which  ar«  now  appearing  in  the  Colony  and  Orange 
River  Colony  were  hatched  in  a  belt  of  country  about  thirty  miles 
wide  extending  from  Belmont  westward,  a  tract  which  has  had  very 
little  rain  this  season.  A  curious  feature  of  this  visitation  is  that 
we  do  not  know  when  the  eggs  were  deposited,  we  not  having  had 
locusts  depositing  here  for  several  vears.  Anotner  curious  feature 
is  that  the  eggs  did  not  hatch  after  the  first  rainfall,  on  January 
10th  last.  Eggs  laid  in  the  autumn  usually  hatch  after  the  first  rain 
in  spring.  This  season  we  had  twenty-four  hours*  rain  on  January 
10th,  bat  the  eges  did  not  hatch  until  after  a  shower,  which  fell 
in  February.  Then,  after  those  coming  out  in  February  had  taken 
wing,  a  second  crop  of  young  ones  hatched  out  about  the  end  of 
March." 

This  letter  is  inserted  here  to  get  it  permanently  re- 
corded. That  locust  eggs  may  hatch  after  being  in 
the  soil  for  several  years  is  a  proposition  that  few 
zoologists  would  entertain,  but  I  confess  that  I  no 
longer  think  it  impossible,  and  incline  to  believe  there 
is  a  basis  of  fact  to  the  common  notion  that  voetgang- 
ers  have  often  appeared  in  localities  not  visited  by 
winged  locusts  for  ten  years  or  more.  It  may  be  that 
under  certain  conditions  the  eggs  on  being  extruded 
are  enveloped  in  a  substance  that  retards  desiccation 
and  the  absorption  of  water  by  them  much  more  than 
the  secretion  which  is  used  to  .line  and  cap  the  egg  cells 
ordinarily  made.     Mr.  Stewart  Stockman  records  the 
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deposition  of  eggs  embedded  in  a  firm,  hard,  secre- 
tion by  immature  unfledged  females  of  a  species  of 
Acridium  in  India  (Agricultural  Ledger,  No.  3,1903; 
Ent.  Ser.  No.  10);  these  egg-masses  are  evidently  de- 
signed to  resist  the  desiccating  influence  of  the  dry 
season,  which  season  intervenes  before  the  mature  lo- 
custs deposit  egg-masses  of  the  ordinary  type.  If 
eees  of  our  ordinary  locust  do  sometimes  remain  alive 
but  unhatched  for  a  period  of  years,  it  may  be  this 
feature  of  the  creature's  economy  that  is  responsible 
for  the  sudden  appearance  of  vast  swarms.  The  para- 
sitic and  predaceous  enemies  would  practically  dis- 
appear during  the  protracted  sleep  of  the  pest,  and 
thus  there  would  be  insufficient  means  to  prevent  the 
development  to  maturity  of  the  myriads  that  might 
hatch.  The  length  of  time  during  which  locust  eggs 
will  .retain  their  vitality  has  not  been  experimentally 
tested,  so  far  as  I  am  aware.  Through  the  kindness  of 
a  number  of  farmers  resident  in  the  districts  invaded 
this  season,  I  have  now  in  my  possession  a  large 
quantity  of  eggs,  and  plan  to  make  such  a  test  with 
them;  from  time  to  time  moisture  will  be  supplied  to 
small  numbers. 

Work  of  Eastern  Province  Entomologist. — The 
Eastern  Province  Entomologist  (Assistant  Entomolo- 
gist during  the  period  covered  by  this  report)  works 
under  my  general  supervision.  He  is  directed  speci- 
ally to  investigate  the  insect  pests  of  the  mealie  plant 
(Zea  mays)y  the  Fruit  Fly  {CercUitis  capitata),  and  the 
fruit  sucking  moths.  These  subjects  have  had  his  at- 
tention for  the  greater  part  of  the  year,  and  special 
reports  by  him  to  show  the  progress  which  he  has  made 
appear  on  later  pages.  His  study  on  the  Mealie  Stalk 
Borer  (Sesamia  fusca)  has  been  his  most  important 
work,  and  his  report  on  that  insect  is  of  special  in- 
terest and  value.  He  believes  it  can  be  controlled  by 
clearing  the  stalks  from  the  land  soon  after  the  har- 
vest, and  of  so  disposing  of  them  that  the  insects 
harbouring  therein  are  destroyed ;  that  they  be  silaged 
or  shredded  for  fodder  is  his  practical  suggestion. 

CHAS.  P.  LOUNSBURY,  B.Sc,  FE.S,  . 
Government  Entomologist. 


SPECIAL  REPORTS. 

BY  THE  GOVERNMENT  ENTOMOLOGIST. 


TICKS  AND  AFRICAN  COAST  FEVER. 

The  following  are  the  details  of  the  infection  of  the 
seven  cattle  stated  in  the  body  of  the  report  to  have 
suffered  African  Coast  Fever  (Piroplasmosis  caused 
by  Piroplasma  parvum  of  Theiler)  at  the  Animal  Dis- 
eases Experiment  Station,  Rosebank,  during  the 
period  under  review.  The  ticks  used  were  adults  of 
the  Brown  Tick  (Rhijncephalus  appendiciUdtus  Neu- 
mann), and  were  all  of  one  history.  As  nymphs  they 
had  been  fed  by  me  on  a  sick  cow  at  Bulawayo  in  early 
December,  1903.  As  larvae  they  had  fed  on  a  healthy 
bull  at  the  Experiment  Station;  and  they  were  the 
progeny  of  females  taken  from  an  animal  in  the  East 
London  district  of  the  Colony.  A  large  number  of 
specimens  of  the  same  parentage  was  reared  on  the 
same  animal  as  larvae,  but  on  healthy  Cape  cattle 
during  the  two  remaining  feeding  stages ;  and  the  fact 
that  Uiese  specimens  quite  failed  to  affect  the  health 
of  the  animals  shows  that  the  infection,  transmitted 
by  the  particular  specimens  that  fed  on  the  sick  Bula- 
wayo cow  was  due  to  the  nymphal  feeding. 

1.  Ox  17.    A  Cape  bred  bull  about  two  years  old.      Not  known  to  have 

had  any  disease.  Ear  infested  January  3rd,  1904,  with  fourteen 
specimens.  Six  attached  and  two  females  fed  to  repletion.  Fever 
set  in  January  16th,  and  terminated  with  death  on  the  22nd. 

Mr.  Robertson  was  unable  to  demonstrate  the  existence  of 
organisms  in  blood  smears  taken  before  January  21st,  and  only 
small  numbers  of  spherical  ones  were  then  found.  The  post  mot'tem 
lesions  were  typical.  The  lungs  were  oederaatous  and  the  intestines 
much  inflamed  ;  there  was  enlargement  of  the  lymphatic  glands 
and  whitish  infarcts  in  one  of  the  kidneys.  Inoculations  into  other 
cattle  and  goats  were  without  effect. 

2.  Ox  3.    A  Cape  bred  bull  about  two  years  old.   Had  heartwater  under 

observation  in  1902,  but  not  known  to  have  had  any  other  disease. 
Ear  infested  January  5th  with  twelve  specimens.  Nine  attached 
and  two  females  fed  to  repletion.  Fever  appeared  January  2l8t 
and  terminated  fatally  on  the  3l8t. 

Mr.  Robertson  could  find  no  pai'asites  in  the  blood  until  the 
day  of  death  when  small  numbers  of  both  rod  and  spherical  ones 
were  located.      The  j^oai  mortem    examination    revealed    typical 
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lesions.  There  was  froth  in  the  trachea,  slight  oedema  of  the 
lungs,  severe  fourth  stomach  and  intestinal  lesions,  great  swelling 
of  lymphatics,  particularly  under  jaw.  and  an  immense  number  of 
white  and  red  infarcts  in  the  kidneys. 
.  Ox  24.  A  Cape  bred  bull  about  two  years  old.  Had  been  inoculated 
periodically  for  several  months  from  a  Transvaal  ox  that  had  come 
through  African  Coast  Fever,  and  which  was  doubtless  salted  ta 
Bedwater  ;  a  temperature  reaction  attributed  to  Bedwater  had 
been  given.    Not  suspected  to  have  had  any  other  disease. 

Ear  infested  January  12th  with  12  specimens.  Nine  attached,, 
but  no  fed  females  recovered.  Fever  set  in  January  24th  and 
teiminated  in  death  on  February  5tb. 

Blood  parasites  were  not  found  in  any  emears  taken  before 
February  2nd,  three  days  before  death.  Then  and  later  a  few  of 
both  rod  and  pyriform  bodies  were  observed.  The  usual  lesions  of 
African  Coast  Fever  were  found  at  death,  the  lungs  being  very 
oedematous,  the  fourth  stomach  and  intestinal  tract  much  con- 
gested, and  the  kidneys  studded  with  infarcts.  There  was  no 
appearance  of  a  Bedwater  complication. 
.  Ox  5.  A  Cape  bred  heifer,  about  two  years  old.  Had  heartwater 
under  observation  in  1902,  and  in  December,  1903,  had  given  a. 
mild  temperature  reaction,  without  appearance  of  parasites,  so  far 
as  could  be  detected  by  Mr.  Bobertson,  to  an  inoculation  from> 
Transvaal  ox  from  Komatipoort ;  the  reaction  suspected  to  have 
been  Bedwater.  Ear  infested  January  26th  with  one  male  and  one 
female  of  the  ticks  ;  both  attached.  Fever  appeared  February 
11th,  and  death  occurred  February  26th. 

In  this  case  Mr.  Bobertson  was  able  to  find  parasites  in  in- 
creasing numbers  from  the  fifth  day  of  fever,  February  16th  ;  rod' 
and  spherical  forms  were  seen.  About  70  per  cent,  of  the 
corpuscles  were  invaded  at  dea4i.  The  lungs  were  almost  normal 
in  appearance  after  death,  but  the  intestinal  tract  and  fourth 
stomach  were  inflamed  and  the  kidneys  much  spotted  with  infarcts 
.  Ox  16.  An  Aged  Cape  cow.  Had  had  heartwater  under  observa- 
tion in  1903,  but  not  suspected  to  have  had  any  other  infectious 
disease.  Ear  infested  January  26th  with  one  female  tick.  It 
attached  and  some  days  later  was  removed  and  destroyed.  Fever 
appeared  February  8tb  and  continued  until  the  17th.  The  animals 
at  no  time  appeared  to  be  very  ill,  eating  and  drinking  almost  as 
freely  as  usual  every  day,  and  is  still  alive. 

Bod  and  spherical  organisms  in  very  small  numbers  were  found 
by  Mr.  Bobertson  in  smears  taken  February  15th,  and  for  a  few 
days  thereafter,  but  none  were  found  alter  a  week. 
.  Ox  11.  A  Cape  bred  ox,  aged  about  two  and  a  half  years.  Had 
heartwater  under  observation  in  JuIYt  1903.  ana  gave  reaction- 
when  inoculated  in  October  from  Transvaal  ox  recovered  from 
African  Coast  Fever  and  presumably  Bedwater.  Ear  infested 
January  26th  with  a  single  male  tick.  This  tick  escaped,  and  is 
suj^posed  not  to  have  anywhere  attached  ;  if  it  attached,  it  failed 
to  infect' 

Ear  infested  March  11th  with  three  males  and  two  females. 
All  attached.  Fever  set  in  March  23rd  and  death  occurred  April  4th. 

Data  relative  to  examination  of  blood  smears  lost,  but  it  is 
recalled  that  organisms  not  found  until  late  in  course  of  fever,  and 
that  some  were  present  on  April  2nd.  The  post  mortem  examina- 
tion disclosed  the  usual  lesions  of  African  Coast  Fever  and  with  no 
admixture  of  Bedwater.  The  lungs  were  very  oedematous  and  the 
intestinal  tract  much  congested  ;  the  kidney  infarcts  were  distinct,, 
but  not  numerous. 
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7.  Ox  29.  A  Gape  bred  bull  about  eighteen  months  old.  Supposed  not 
to  have  had  any  infectious  disease  ;  yet  in  Kte  February  and  again 
in  early  March  had  suspicions  courses  of  high  temperature.  These 
each  lasted  about  six  da^s,  and  the  first  began  twelve  days  after 
an  application  of  Red  Tick  larvae  from  Bhodesian  parent  ticks  : 
the  highest  morning  temperature  was  103°  and  the  highest  evening, 
104°. 

£ar  infested  March  28th  with  seven  males.  Five  attached. 
Fever  set  in  April  9th  and  terminated  fatally  on  the  26th. 

Piroplasma  of  the  ordinary  forms  of  the  disease  were  found 
not  uncommon  and  in  constantly  increasing  numbers  from  April 
19th.  The  post  mortem  examination  disclosed  many  of  the  usual 
lesions,  but  the  lungs  were  almost  normal.  The  kidneys  were 
studded  with  infarcts.  Contrary  to  the  usual  experience  the  spleen 
was  enlarged  and  similar  to  that  of  a  Bedwater  case,  and  the  bile 
was  dark  green  and  of  consistency  of  thin  tar. 

Precautionary  inoculations  from  each  one  of  the 
seven  cases  into  one  or  more  cattle  and  two  sheep  or 
^oats  were  made,  and  in  no  case  did  any  infection  ap- 
pear to  take  place  as  a  result.  Red  urine  was  not  a 
feature  of  any  of  the  cases.  No  reason  has  been  as- 
signed to  the  scarcity  of  parasites  in  the  blood  of  the 
earlier  cases.  It  is  impossible  that  the  staining  re- 
agents used  were  at  fault  since  from  time  to  time 
smears  of  blood  known  to  contain  the  organisms  were 
stained  simultaneously  as  a  control  measure  and  in 
all  these  cases  the  bodies  were  clearly  differentiated. 
However  it  is  not  desirable  that  this  matter  nor  that 
of  the  lesions  at  death  be  discussed  here,  they  being 
veterinary  subjects.  I  merely  wish  to  make  mention 
of  the  facts  because  of  their  l)earings  on  my  work.  The 
accompanying  table  gives  the  temperature  record  of 
each  of  the  seven  cattle  infected  from  the  date  or 
applying  the  ticks. 

Over  a  score  of  tests  of  Brown  Tick  specimens  that 
were  recovered  from  Nos.  17,  3,  24,  and  11  late  in  the 
course  of  fever  or  after  death,  and  from  No.  16  be- 
tween one  and  two  weeks  after  the  lapse  of  the  fever 
have  all  resulted  negatively.  So  have  also  one  of  two 
tests  with  nymphs  that  fed  as  larvae,  and  two  tests 
with  adults  that  fed  as  nymphs,  which  fell  on  the 
tenth  day  of  fever  or  later  from  No.  29.  In  nearly  all 
cases  the  ticks  tested  transformed  in  the  incubator  or 
were  warmed  for  three  or  more  days  therein  befoi^ 
they  were  applied ;  and  hence  insufficiency  of  heat  to 
develop  infection  within  the  ticks  is  not  suspected  as 


13 

the  reason  for  the  faihires.  It  is  likely  that  they  are 
associated  with  the  scarcity  of  parasites  in  the  blood, 
but  even  accepting  that  the  parasites  must  be  numerous 
for  the  blood  to  be  infective  through  the  agency  of  the 
tick,  a  few  of  the  failures  would  still  remain  unex- 
plained— organisms  being  abundant  when  the  ticks 
which  were  used  were  feeding;  and  the  problem  ot 
why  the  organisms  were  not  abundant  would  remain 
unsolved.  One  test  of  nymphs  from  No.  29,  made 
since  Julv  1st,  resulted  positively;  and  a  test  of  adults 
from  this  case  has  also  given  the  disease.  The  dis- 
cussion of  these  cases  is  postponed  for  the  next  report. 


[G.  IV— IIKU.] 
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HEAKTWATER  INVESTIGATIONS. 

As  in  previous  reports  the  experiments  conducted 
in  relation  to  this  disease  are  presented  under  sub- 
headings. It  will  be  noticed  that  none  of  the  lines  of 
investigation  are  new.  In  the  course  of  the  season's 
work,  the  pathogenicy  of  nymphal  Bont  ticks  which 
as  larvae  fed  on  heart  water  sick  animals  w^as  demon- 
strated by  the  infection  and  death  of  seven  more 
goats.  So  thoroughly  established  now  is  the  fact  that 
the  tick  transmits  the  disease  from  stage  to  stage  in  it,^ 
life  cycle  in  this  way  that  detailed  mention  of  these 
cases  would  be  superfluous,  and  the  details  are  there- 
fore omitted. 

Cattle  are  Subject  to  Heartwater. — Two  cases 
in  addition  to  those  noticed  in  previous  reports  bear- 
ing out  the  statement  that  cattle  are  subject  to  heart- 
water  have  to  be  reported.  The  first  is  interesting  in 
that  it  shows  the  disease  may  be  very  severe  in  a  young 
ox  ;  the  second  in  that  it  may  be  very  mild. 

Ox  26.  Young,  locally  bred  bull.  Leg  infested  January;  20th,  1904, 
with  27  Amblyomma  hebraeum  nymphs  off  heartwater  sick  Persian 
sheep  No.  157.  At  least  nine  attached.  Fever  appeared  February 
2nd,  and  from  then  up  to  the  14th  when  death  occurred  the  tem- 
perature readings  ranged  from  105*6°  to  107*0^.  Two  goats  were 
moculated  durinff  the  course  of  the  fever  to  prove  the  disease  really 
heartwater,  and  both  of  these  succumbed  in  due  time. 

Ox  19.  A  locally  bred  bull,  about  two  years  old.  Infested  July  11th, 
1904,  with  about  50  Amblyomma  hebraeum  nymphs  off  heartwater- 
sick  goat  No.  174  on  January  13th.  16  attached.  Fever  appeared 
August  4th  and  continued  for  nine  days  during  which  the  tem- 
perature ranged  from  102*0''  to  103*6°.  At  no  time  was  there 
mdication  of  distress.  The  animal  is  still  alive.  A  sheep  (No.  144) 
inoculated  on  August  18th,  one  week  after  the  subsidence  of  the 
fever,  reacted  strongly,  but  survived  ;  whilst  a  goat  inoculated 
from  this  sheep  died  at  the  proper  time  with  typical  lesions. 

It  is  worth  noting  that  a  Persian  sheep  infected 
with  ticks  of  the  same  batch  as  those  applied  to  Ox 
26  survived  its  attack.  A  record  of  the  temperature 
readings  of  the  ox  for  the  whole  of  the  inoculation  and 
fever  periods  is  given  in  the  table  published  with  the 
article  on  "  Persian  Sheep  and  Heartwater "  in  the 
August  issue  of  the  Agrictdtural  JournaL  It  is  also 
worth  noticing  that  the  ticks  which  caused  so  very  mild 
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a  fever  in  Ox  19  were  of  a  lot  from  which  specimens 
were  taken  to  infest  six  goats  and  that  every  one  of 
the  goats  sickened  and  dieSi. 

Horses  are  Immune  to  Heartwater. — ^A  test 
which  appeared  to  show  that  the  horse  is  not  subject 
to  heartwater  was  reported  on  page  28  of  my  annual 
rcDort  for  1902.  The  following  tests  lead  me  to  con- 
clude that  the  horse  is  naturally  immune. 

Horae  3.  Animal  about  fifteen  years  old,  procured  locally,  but  early 
history  unknown.  Leg  infested  March  3l8t  with  100  Amblyomma 
hebraeiim  nymphs  off  neartwater-sick  Goat  No.  174.  Attachment 
heavy ;  35  actually  recovered  af cer  feeding  and  many  later  de- 
stroyed by  washing  leg  with  paraffin.  No  temperature  reaction. 
Blood  drawn  on  April  25th  and  passed  intravenously  into  Goat  210 
without  producing  a  reaction  ;  and  the  goat  later  proved  susceptible 
by  its  death  through  infection  transmitted  by  specimens  from  same 
batch  of  ticks  from  which  those  applied  to  the  horse  were  taken. 

Horse  5.  Locally  bred  foal  only  a  few  months  old.  Leg  infested 
April  19th  with  100  A.  nebnieum  nymphs  off  Goat  174  in 
heartwater  fever.  Practically  all  attached,  but  leg  washed  with 
paraffin  on  fourth  day  before  any  fell  because  of  restlessness  on 
part  of  animal  and  fear  that  ticks  would  be  scattered.  No  tem- 
perature reaction.  Blood  drawn  May  15thf  the  25th  day,  and  Goat 
220  inoculated  intravenously  with  20  c.c.  Infection  failed  to  re- 
sult, and  the  animal  was  proved  susceptible  by  inoculating  some 
months  later  with  10  c.c.  from  a  heartwater  case  ;  it  then  sickened 
and  died. 

The  Blue  Tick  is  Non-pathogenic. — By  "Blue 
Tick"  is  meant  Rhipicephalus  {Boophilus)  decolora- 
tus.  This  remark  is  necessary  because  of  the  wide- 
spread occurrence  in  the  Colony  of  two  other  species 
of  Rhipicephalus  of  the  Boophilus  group.  One  of 
these,  probably  the  australis  of  other  countries,  closely 
resembles  decoloratus.  A  number  of  tests  to  determine 
if  this  Blue  Tick  acts  as  a  transmitter  of  heartwater, 
all  of  which  resulted  negatively,  were  made  in  1901 
and  1902  and  were  recorded  in  the  annual  reports  for 
those  years.  The  Blue  Tick  goes  on  to  its  host  as  ^i 
larva  or  seed-tick  to  stay  there  until  as  a  male  it  is 
exhausted  and  ready  to  die,  or  as  a  female  is  replete 
with  blood.  Consequently  if  the  species  were  a  factor 
in  heartwater  transmission,  the  infection  would  have 
to  pass  through  the  egg  stage  and  be  transmitted  by 
the  progeny  of  the  individuals  which  acquired  it  from 
the  animal.    The  females  take  three  weeks  or  more  to 
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arrive  at  full  growth  and  to  get  sj)ecimens  fed  on 
heartwater  blood  has  been  found  a  difficult  task.  Many 
times  heavily  infested  animals  were  given  the  disease 
only  to  die  before  the  ticks  were  ready  to  come  off  or 
so  soon  after  the  fever  had  appeared  that  one  was  not 
iustified  in  assuming  that  the  ticks  had  imbibed  in- 
fected blood.  Ox  26,  above  mentioned,  was  a  notable 
exception,  and  towards  the  end  of  its  long  and  severe 
fever  a  large  number  of  engorged  females  were  se- 
cured which  nuist  have  fed  entirely  on  infective  blood 
throughout  their  adult  stage.  These  ticks  were  taken 
from  the  ox  during  early  February  and  the  eggs  laid 
bv  them  hatched  m  late  March.  As  hot  summer 
weather  i>revails  at  that  time  of  year,  there  was  no 
lack  of  warmth  to  develop  infection  in  the  ticks.  Al- 
toeether,  the  conditions  were  so  favourable  for  the 
testing  of  the  progeny  that  there  seems  no  reason  not 
to  accept  the  results  obtained  in  the  following  experi- 
ments as  decisive. 

Goat  203.  Locally  bred  Afrikander  kapater.  Infested  March  28th 
very  heavily  with  progeny  of  Rhipicephalus  decolomtus  females 
taken  from  Ox  26  after  ten  days  of  heartwater  fever.  The  ticks 
attached  all  over  the  body  and  in  such  enormous  numbers  that  the 
goat  evinced  great  distress  and  lost  flesh  rapidly.  From  the  fourth 
day  ODwaids  its  temperature  was  very  irregular  and  abnormally 
high,  direct  effects  of  attack  by  large  numbers  of  ticks  often  ex- 
perienced. The  ticks  were  left  unmolested  until  they  began  to  fall 
on  April  19th,  by  which  time  the  entire  surface  of  the  body  was 
closely  studded  with  them.  The  suffering  animal  had  become 
almost  too  weak  to  stand  and,  as  it  was  no  longer  needful  t)  con- 
sider the  ticks,  the  body  was  sprayed  with  an  arsenical  dip  to 
destroy  them  and  thus  allay  the  irritation.  The  relief  came  too 
late,  the  animal  dying  on  the  following  night.  No  indication  of 
heartwater  was  found  at  the  post  mortem  examination,  and  the 
absence  of  infection  was  affirmed  by  the  negative  result  of  an 
inoculation,  made  April  18th,  of  10  c.c.  of  bloc^  intravenously  into 
Goat  209. 

Ox  15.  Locally  bred  heifer,  between  eighteen  months  and  two  years 
old.  Infested  June  17th  very  heavily  with  progeny  of  R,  decolo- 
ratug  females  taken  from  Ox  26  on  the  ninth  day  of  heartwater 
fever.  The  attachment  was  excellent,  and  on  the  sixteenth  day  the 
body  was  sprayed  with  arsenical  dips  to  prevent  unnecessary  suffer- 
ing. No  abnormal  temperatures  were  recorded,  and  it  was  there- 
fore considered  unnecessary  to  inoculate  from  the  animal  to  prove 
the  absence  of  heartwater. 

•  Ox  30.  Locally  bred  bull  about  one  year  old.  Infested  May  20th,  very 
heavily,  with  progeny  of  B.  decoloratus  females  off  Ox  26  on  the 
tenth  day  of  its  fever.  The  attachment  wtis  excellent  and  thou- 
sands of  the  ticks  were  moulting  to  the  adult  state  or  had  already 


18 

moulted  and  attached  again  wheu  the  skin  was  sprayed  on  June  4th. 
Notwithstanding  the  spraying  bome  ticks  completed  their  growth 
No  abnormal  temperatures  ol>served. 

Ox  34.  Locally  bred  bull  about  one  year  old.  Infested  May  20th,  the 
same  Jis  Ox  30,  and  a  very  heavy  stand  secured.  Spniyea  June  4th 
but  not  with  much  success,  as  some  hundreds  of  females  fed  to 
repletion.    No  abnormal  temperatures  observed. 

Persian  Sheep  and  Heartwater. — An  instructive 
series  of  experiments  to  determine  the  behaviour  oi 
the  Persian  breed  of  sheep  to  heartwater  was  eon- 
ducted  during  1903,  and  the  period  now  under  review, 
by  the  writer  in  conjunction  with  Mr.  Robertson.  A 
joint  article  on  this  work  was  published  in  the  A  gri 
cultural  Journal  for  August,  1904;  it  embraces  a  re- 
cord of  the  experiments  with  a  brief  description  and 
history  of  the  breed,  an  account  of  its  introduction 
into  South  Africa,  and  a  discussion  of  the  remark- 
able resistance  to  heartwater  which  practical  exper- 
ience and  our  experiments  prove  it  to  possess. 

The  experiments  clearly  show  that  l^ersian  sheep,  as 
we  now  know  the  breed  in  South  Africa,  are  suscep- 
tible to  heartwater.  They  take  the  disease  readily 
when  exposed  to  infection,  but  recover  without  serious 
illness  and  thereafter  possess  a  high  degree  of  im- 
munity. The  virulence  of  the  disease  does  not  appear 
to  be  modified  by  passing  through  them,  ticks  which 
drop  from  them  just  after  their  fever  reaction  to  in- 
fection being  fully  as* capable  of  inducing  fatal  re- 
actions in  ordinary  sheep,  goats  and  cattle,  as  similar 
ticks  from  fatal  cases  of  heartwater.  The  suscepti- 
bility and  at  the  same  time  the  resistance  of  the  bree<l 
to  the  disease  is  such  that  a  strain  of  infection  may  be 
passed  successively  by  inoculation  through  sheep  after 
sheep  without  any  escaping  a  temperature  reaetion  or 
suffering  prostration,  yet  without  causing  apparent 
diminution  in  virulence  of  the  strain  for  other 
animals. 

All  the  animals  used  in  the  experiments  were  pro- 
cured in  the  south-western  districts,  a  part  of  the 
Colony  far  removed  from  the  heartwater-infected 
area,  and  all  are  believed  to  have  been  locally  bred. 
The  tick  infections  were  made  by  applying  a  limited 
number  of  specimens  to  an  ear  or  leg  under  the  shelter 
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of  a  calico  covering;  and  the  inoculations  by  injecting 
into  the  jugular  vein  the  amount  of  freshly  drawn 
blood  indicated  for  each  animal. 

The  Persian  sheep  used  were  all  wethers  and  were 
procured  from  two  sources.  The  first  half  dozen,  Nos. 
106,  107,  108,  120,  133  and  134,  were  kindly  purchased 
for  the  work  by  Mr.  A.  G.  H.  Teubes,  of  Robertson, 
who  srot  them  from  a  local  f ariner.  These  sheep  were 
remarkably  uniform  in  size  and  markings,  and  had 
verv  small  thin  tails  set  askew  from  the  enlarged 
rump.  Dr.  Hutcheon  judged  them  to  be  six-eighths 
or  more  pure  Persian.  Mr.  Teubes,  when  later  asked 
to  kindly  enquire  the  history  of  the  flock  from  which 
they  came,  wrote : 

*'  Mr.  Van  der  Vyver  says  his  first  flock  some  years  ago  con- 
sisted of  a  cross  between  the  original  Afrikander  and  the  Merino 
sheep.  Upon  the  importation  of  the  Persian  by  the  late  Mr.  Chas. 
Barry,  he  started  crossing  these  Bastards  with  the  Persian,  and  he 
has  ever  since  continued  introducing  new  Persian  blood.  He  thinks 
Br.  Hutcheon  is  fairly  near  the  mark  in  saying  that  the  flock  is  now 
about  three-f oqrths  pure.'' 

The  balance  of  the  sheep,  Nos.  143,  153,  144,  157, 
and  195,  came  from  a  flock  in  the  neighbouring  dis- 
trict of  Worcester.  They  may  have  been  likewise 
about  six-eighths  pure  Persian,  but  they  were  less 
uniform  in  the  markings  of  the  body  and  in  the  size 
and  shape  of  the  tail  than  were  the  first.  Two  of  them 
had  quite  tapering  tails,  but  all  had  the  characteris- 
tic fat  rump,  long  slim  legs,  and  coarse  hair, — black 
on  the  head  and  white  on  the  body.  In  height  all  the 
Persians  stood  about  the  same  as  the  average  merino. 

A  study  of  the  accompanying  diagrams  will  serve  to 
explain  the  nature,  and  scope  and  detail  of  the  tests 
conducted  better  than  a  volume  of  text  matter.  The 
first  tests  were  with  Bont  Tick  nymphs  that  fell  as 
larvae  from  dying  goat  No.  94  in  late  March,  1903. 
These  ticks  were  used  to  infest  Persian  sheep  Nos. 
106,  107  and  108  in  the  middle  of  June,  and  all  three 
reacted : — 
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152,  was  subjected  to  tests  without  any  reaction  at  all 
being:  secured.  Applications  of  ticks  from  Goat  174, 
known  to  be  disease  producing,  were  made  December 
25th,  January  20th,  and  February  4th,  and  an  inocu- 
lation of  15  c.c.  of  virulent  blood  on  April  9th.  The 
animal  was  one43f  the  half  dozen  obtained  in  Worces- 
ter, and  it  seems  barely  possible  that  by  some  mistake 
it  was  confused  with  143  or  154  of  the  same  lot  and 
that  it  has  been  on  one  of  these,  after  its  fever,  that 
the  negative  tests  have  been  made  whilst  the  true  No. 
152  is  with  Mr.  Spreull  under  a  wrong  numb(*.r.  A 
change  from  collar  numbers  to  metal  ear  tags  during 
the  course  of  the  period  when  all  the  animals  were  at 
the  Experiment  Station  perhaps  gave  an  opportunity 
for  such  a  mistake;  yet  that  a  mistake  did  then  or  at 
any  other  time  occur  seems  very  improbable. 

Several  parties  are  now  endeavouring  to  arrange  for 
imDortations  of  Persian  sheep,  and  if  an  opportunity 
can  be  found,  a  few  of  the  animals  bred  oversea  ancL 
the  first  of  their  pure  bred  progeny  will  be  obtained 
for  experiment.  If  the  imported  adults  prove  immune 
and  the  progeny  only  resistant,  we  will  have  ^ood  evi- 
dence that  heartwater  exists  in  the  country  m  which 
the  animals  were  reared,  and  incidentally  an  indica- 
tion that  the  resistance  is  an  hereditary  acquirement. 
A^  experiments  demonstrating  resistance  to  the  dis- 
ease in  the  animals  they  import  will  be  an  excellent 
^advertisement  to  the  suitability  of  their  stock  for 
heartwater  districts,  we  hope  that  importers  will  take 
the  hint  to  gratuitously  supply  the  Department  with 
the  necessary  animals  for  such  experiments.  All 
animals  that  survived  the  tests,  and  we  hope  all  would^ 
could  be  returned.  One  firm  of  stock  dealers  has  al- 
ready promised  to  place  a  few  animals,  which  they 
are  obtaining  in  Persia,  at  our  service. 
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TEMPEBATUEE    RECORDS    OF    PERSIAN    SHEEP   INFECTED 
WITH    HEARTWATER    BY    THE    BONT    TICK.      ^ 
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HEPORT  OF  ASSISTANT  ENTOMOLOGIST. 

Including  Special  Reports  on  Mealie  and  Fruit 

Insects. 


GENERAL  STATEMENT, 

My  time  during  the  six  months  ending  June  30th^ 
1904,  was  spent  in  continuing  the  work  briefly  outlined 
in  my  report  submitted  January  11th,  1904.  There 
was  absolutely  nothing  available  in  the  way  of  equip- 
ment till  too  late  in  the  season  to  accomplish  anything 
in  the  line  of  systematic  life-history  work.  Throu^n 
the  good-will  of  the  surrounding  farmers  and  fruit- 
growers I  was  enabled  to  continue  the  field  observa- 
tions and  from  them  outline  practical  tests  for  the 
coming  season. 

INSECTS  AFFECTING  MEALIES. 

No  one  for  a  moment  questions  the  important  part 
which  mealies  play  in  the  agriculture  of  the  Eastern 
Province.  On  the  other  hand,  very  few  appreciate  the 
fact  that  the  inauguration  of  a  thorough  study  of  how 
to  srrow  and  utilize  the  mealie  crop  to  best  advantage 
would  mark  the  beginning  of  a  new  and  brighter  era 
for  the  Colonial  farmer.  Haphazard  meuiods — ^to 
say  nothing  of  neglect — are  the  greatest  difficulties  in 
the  way  of  controlling  the  insect  pests. 

Mealie  Stalk  Borer  (Sesamia  fusca  Hampson). — 
I  use  the  term  "  Stalk  Borer  "  in  preference  to  "Grub" 
because  it  more  nearly  describes  the  habits  of  the 
larva  and  also  prevents  its  being  confused  with  "  Cut- 
worms "  which  the  farmers  usually  refer  to  as  "Grubs.*"- 
For  obvious  reasons,  no  attempt  was  made  to  deter- 
mine the  number  of  broods  in  a  season.  There  is  no 
evidence  that  this  species  passes  the  winter  in  any  but 
the  larval  stage.  It  apparently  does  not  attack  any 
plants  except  mealies  and  Kafir    corn.      The   larvae 
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were  found  in  abundance  in  the  overwintered  stalk* 
from  September  to  the  middle  of  October,  when  they 
were  pupating.  The  majority  of  the  moths  emerged 
during  November :  but  five  specimens  collected  Sep- 
tember 11th,  1903,  did  not  emerge  as  adults  till  Dec- 
ember 9th  to  22nd,  1903.  The  adults  lived  almost  a 
fortnight  when  confined  insmall  pasteboard  boxes.  The 
eggs  are  laid  in  patches  under  the  edges  of  the  leaf  • 
sheaths  and  hatch  in  about  ten  days.  The  larvae  soon 
make  their  way  into  the  stem  and  feed  there  till  the 
plant  succumbs,  and  then  migrate  in  search  of  fresh 
plants.  Numerous  young  larvae  wefe  found  in  young 
mealies  four  to  six  inches  high  on  Mr.  E.  Estment's 
farm  near  Bathurst,  October  23rd,  1903.  The  e^gs 
must  have  been  laid  early  in  the  month.  In  mealies 
over  knee  high  at  Martindale,  November  12th,  1903, 
young  to  nearly  full  grown  larvae  were  found,  and 
adults  from  this  material  emerged  December  20th  ta 
24th,  1903,  thus  overlapping  with  the  last  of  the 
overwintered  material  from  Graham's  Town.  I  am 
inclined  to  the  opinion  that  in  the  coastal  belt  there 
are  probably  three  annual  broods,  provided  young^ 
mealies  are  available  for  the  first  moths  that  appear. 

The  great  irregularity  in  the  appearance  of  the 
adults  is  accounted  for  by  the  fact  that  the  over- 
wintered larvae  are  not  all  equally  developed,  some 
being  scarcely  three-fourths  grown.  With  the  return 
of  warm  weather  the  fully  developed  larvae  pupate, 
but  the  younger  ones  feed  on  the  pith  of  the  stalk.  Re- 
tarded or  stunted  mealies  remain  slightly  green 
throughout  the  winter,  and  hence  the  contained  larvae 
can  feed  without  inconvenience  when  warm  weather 
returns,  thus  prolonging  the  time  during  which  moths 
appear.  In  mealie  stalks  of  average  size  I  find  it  to  be 
the  exception  for  a  larva  to  penetrate  to  the  root,  i.e., 
below  the  surface  of  the  ground,  and  these  seem  to  be 
the  vounfiper  ones  in  search  of  food.  The  base  of  the 
stalk  and  the  root  remains  succulent  the  longest,  and 
hence  furnishes  the  best  food.  In  one  field  of  small 
stunted  mealies  the  larvae  had  been  driven  by  necessity 
to  bore  into  the  root  and  some  had  even  gone  through 
it  but  were  still  in  communication  with  the  stalk.    If 
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the  cobs  are  left  on  the  stalks  over  winter,  the  larva; 
often  work  into  the  pith  of  the  cob  and  also  into  tiie 
kernels  if  they  are  soft  on  account  of  improper  rii>en- 
ine.  But  there  is  a  closely  related  species  that  also 
works  in  the  cobs  and  hence  there  is  a  chance  for  con- 
fusion. 

The  irregularity  in  the  emergence  of  the  adults  in- 
sures the  infestation  of  late  planted  mealies.  In  one 
field  planted  about  January  10th,  1904,  the  infestation 
amounted  to  nearly  10  per  cent,  by  the  first  week  in 
February.  There  is  a  distinct  objection  to  late  plant- 
ing for  it  provides  an  attractive  food  supply  at  the 
close  of  the  season  and  insures  an  abundance  of  hi- 
bernating larvae.  There  is  little  hope  of  obtaining 
satisfactory  results  by  trying  to  r^ulate  the  time  of 
planting.  The  climatic  conditions  are  so  variable  that 
a  date  which  suits  one  farm  will  not  do  for  another  in 
a  different  situation  even  though  not  many  miles 
away,  and  the  farmers  are  too  much  inclined  to 
plant  whenever  it  pleases  them.  Hence  there  is  al- 
most sure  to  be  a  supply  of  young  mealies  ready  for 
the  earliest  moths. 

The  thorough  destruction  of  the  inealie  stalks  by 
burning  them  root  and  all  during  the  winter  promises 
to  be  the  most  satisfactory  way  of  dealing  with  the 
pest.  Ploughing  under  will  do  some  good,  but  on  the 
whole  will  be  unsatisfactory  on  account  of  the  diffi- 
culty of  getting  the  stalks  thoroughly  covered.  It 
seems  an  easy  matter  to  have  a  boy  follow  the  plough, 
pull  up  the  projecting  stalks  and  place  them  flat  in 
the  furrow.  The  difficulty  is  that  when  you  pull  up 
one  stalk  you  partly  uncover  another.  Many  of  the 
stalks,  though  out  of  sight,  are  sufficiently  near  the 
surface  to  allow  the  moths  to  escape.  If  the  ploughing 
could  be  done  early  the  majority  of  the  larvae  would 
perhaps  perish  before  they  could  transform.  A  field 
ploughed  the  latter  part  of  August  was  examined 
September  18th,  1903.  The  larvae  in  the  projecting 
stalks  or  those  slightly  covered  were  in  good  condition. 
Of  four  found  in  stalks  that  had  been  well  covered, 
three  were  dead  and  the  fourth  was  scarcely  able  to 
move.  It  is  difficult  to  unearth  the  stalks  so  as  to  mak^ 
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a  satisfactory  examination.  Most  farmers  fayou.v 
plouKhine:  the  stalks  under  with  a  view  to  improving 
the  soil.  But  it  must  be  remembered  that  adding  so 
much  coarse  material  augments  the  effect  of  drought. 
It  would  certainly  be  better  to  use  the  stalks  for  fod- 
der and  then  return  them  as  manure.  Burning  the 
stalks  has  the  disadvantage  of  leaving  the  ashes  in 
heaps  which  must  be  spread  out  or  else  the  fields  will 
become  patchy.  While  removing  and  burning  th*^ 
stalks  is  thoroughly  practicable,  even  under  present 
conditions,  systematic  planting  would  greatly  facili- 
tate the  work. 

In  view  of  the  fact  that  the  stalks,  if  harvested  at 
the  right  time,  are  a  very  valuable  portion  of  the  crop, 
it  is  a  pity  to  leave  them  to  practically  go  to  waste  m 
the  field.  The  silo  is  a  simple  and  effectual  means  of 
preserving  them  as  a  splendid  stock  of  food  during  the 
dry  season.  It  would  not  be  advisable  to  put  the  whole 
crop  into  the  silo;  but  the  remainder  could  be  cut  in 
time  for  fodder  and  the  stalk  borers  destroyed  in  the 
process  of  shredding  and  feeding.  Cutting  the  mealies 
for  fodder  will  not  be  sufficient  in  itself,  for  I  have 
found  larvae  in  perfect  condition  in  fodder  the  latter 
part  of  June,  i.e.y  during  the  hibernating  period. 

There  is  no  evidence  to  show  how  far  the  moths  can 
travel :  but  I  hope  to  get  some  indications  from  field 
tests  planned  for  the  coming  season. 

Two  distinct  species  of  hymenopterous  parasites 
have  been  reared  from  the  larvae  and  a  third  from  the 
pupae.  None  of  them  have  emerged  from  overwintered 
material.  If  this  proves  to  be  the  rule  on  further  in- 
vestigation, the  destruction  of  the  stalks  will  have  the 
further  advantage  of  saving  the  natural  enemies  and 
their  efforts  will  then  be  concentrated  on  the  progeny 
of  the  few  adults  from  larvae  that  escape  destruction. 
A  dipterous  larva  has,  on  several  occasions,  been  found 
feeding  on  dead  or  partly  decayed  stalk  borers.  It 
was  at  first  thought  that  they  were  true  parasites  :  but 
several  of  them  were  isolated  on  some  of  the  decaying 
material  from  the  infested  plants  and  they  developed 
without  difficulty,  evidently  playing  the  part  of 
scav6n£rer8.     On  several  occasions  larvae  were  found 
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which  had  succumbed  to  a  fungus  disease  and  others 
to  a  bacterial  disease.  But  since  these  diseases  occur 
naturally  and  so  much  depends  on  the  meteorological 
conditions,  it  was  hardly  worth  while  to  spend  time  on 
them  to  the  detriment  of  more  urgent  work.  While 
the  natural  enemies  are  not  strong  enough  to  keep  the 
pest  under  control  they  must  not  be  overlooked  in 
order  that  they  may  be  shielded  from  needless  destruc- 
tion. 

Cutworms  or  "  Black  Grubs." — The  young  mealie 
plants  are  often  destroyed  to  such  an  extent  that  re- 
planting is  absolutely  necessary  in,  order  to  get  a  fair 
stand.  Some  prefer  to  plough  the  ground  again  and 
devote  it  to  something  else.  There  are  several  species 
common  here,  and  the  larvae  work  throughout  the 
year :  but  they  are  most  destructive  from  the  latter 
part  of  November  to  the  middle  of  January.  By 
making^  a  clean  sweep  of  the  stalk  borer  during  the 
winter  the  mealies  may  be  planted  as  early  as  possible. 
The  plants  will  then  be  large  enough  to  offer  the  least 
attraction  for  the  cutworms  and  will  be  less  easily 
damaged.  Late  planting  has  the  decided  objection  of 
having  the  mealies  up  in  nice  condition  for  the  De- 
cember and  January  broods  of  the  cutworms.  In  cer- 
tain late  plantings  under  observation  last  season  the 
farmer  could  not  have  succeeded  better  if  he  had  de- 
liberately planned  to  feed  the  worms.  On  small  plant- 
ingfs  the  use  of  poisoned  baits  gives  goods  results,  but 
where  larere  fields  must  be  controlled  this  method 
leaves  much  to  be  desired.  The  custom  of  planting  the 
mealies  in  accordance  with  the  rule  "  One  for  the  grub 
and  one  for  me "  is  decidedly  pernicious.  Besides 
being  inconsiderate,  the  grub  is  unsystematic,  and 
hence  eats  off  the  mealies  in  patches,  thus  leaving  them 
too  thin  in  some  places  and  too  thick  in  others.  The 
final  thinning  then  leaves  a  miserable  stand  to  say  the 
least. 

Clean  culture  will  do  much  to  prevent  the  cut- 
worms from  becoming  so  abundant :  but  the  moths 
will  migrate  frorn  the  great  expanse  of  veld  that 
cannot  be  controlled.  Many  of  the  farmers  do 
not  dare  to  resort  to  clean  culture  during  the  winter 
months  for  the  wind  would  sweep  away  loo  much  of 
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the  soil.    It  will  not  be  easy  to  arrange  cover  crops  sd 
that  there  will  be  no  food  for  the  worms. 

If  possible,  practical  field  tests  will  be  carried 
through  on  some  of  the  farms  during  the  coming  sea- 
son. 


INSECTS  AFFECTING  FRUIT. 

Fruit  Moths  were  not  especially  abundant  in 
Graham's  Town  during  the  past  season,  and  hence  the 
work  was  confined  mainly  to  chance  observations  and 
the  collection  of  specimens  with  a  view  to  getting  some 
idea  of  the  number  of  species  concerned.  Thirteen 
different  species  were  found  at  work  on  fruit  of 
different  kinds.  Some  of  the  species  were  rather  rare. 
Serrodes  inara  was  the  most  abundant  at  Graham's 
Town.  Sphingomorplui  chlorea  was  by  far  the  most 
abundant  at  Komgha  and  Kei  Mouth.  It  is  the  only 
species  that  I  found  around  lamps.  Mr.  H.  G.  Flana- 
gan, Komgha,  finds  that  bottles  of  sweets  attract  large 
numbers  of  the  moths.  How  satisfactory  this  will 
prove  to  be  remains  to  be  demonstrated.  Netting  would 
certainly  exclude  the  moths,  and  in  view  of  the  fact 
that  it  would  also  prevent  injury  from  Fruit  Fly,  Fruit 
Beetles,  Bats  and  Birds,  there  is  much  to  recommend 
it.  Judging  from  the  number  of  species  of  moths 
concerned  it  will  be  no  small  task  to  fight  them  on  the 
usual  lines. 

The  Fruit  Fly  (Ceratitis  capitata)  has  received 
considerable  attention,  and  the  detailed  observations 
will  soon  be  submitted  for  publication  in  the  Agri- 
cultural JournaJ.  They  breed  throughout  the  year  in 
this  locality  provided  suitable  food  is  available.  Adults 
can  be  found  around  the  citrous  trees  throughout  the 
winter  and  evidently  are  capable  of  waiting  a  long 
time  if  the  fruit  is  not  sufficiently  ripe  to  serve  as  food 
for  the  maggots.  A  great  many  eggs  are  deposited  in 
fruit  that  is  too  green,  but  they  all  perish  as  eggs  or 
very  young  larvae.  The  adults  are  keen  feeders  and 
take  to  any  available  sweet  almost  as  soon  as  they 
emerge.  Poisoned  bait  will  be  tried  during  the  com- 
ine  season.     A  small  black    hymenopterous    parasite 
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has  been  reared  from  puparia  sifted  from  the  soil.  It 
is  very  scarce  and  hence  of  little  value  in  keeping  the 
Dest  und^  control. 

C.  W.  MALLY,  M.Sc, 

Assistant  JEntomologist. 

Grahamstown,  Ocatter  M^th,  W04. 
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The  potato  imports  totaled  to  1,106^  tons  of  wliicli 
716^  tons  were  seed  tubers.  Importations  during  the 
second  half  of  the  year  are  always  heavier.  Ahnost 
all  the  bananas  oame  from  Natal;  the  Port  Elizabeth 
imports  of  this  fruit  are  not  kept.  A  few  of  the  ap- 
ples came  from  Canada  in  December  and  January. 
Nearly  all  this  half  year  came  from  Tasmania  and 
South  Australia  in  May  amd  June.  The  lemons  and 
oraneres  come  almost  exclusively  from  the  Mediter- 
ranean and  arrived  chieifly  before  March,  when  our 
citrous  fruits  are  scarce. 


PaOGUlMATIOX 

BY  HIS  EXC'ELLENCY  THE  fl02?0UBABL£  SIB  WJLLTEK 
PEA5GIS  HELYHTJTCHINSON. 

Knight  Chiuid  €roK8  of  the  Motit  Distkifpuished  Order  of  St.  Michael  and  St. 
GeotOB,  Gk]«enu>r  luid  Commandor-in-Ghief  of  His  Majestv'B  Colony  of 
the  Oupe  of  Good  Hope,  and  of  the  Territories  and  Dependencies 
thereof,  etc.,  etc.,  etc. 

UNDEB  and  by  virtue  of  the  powers  and  authorities  vested  in  me  by  Act 
No.  9  of  187G,  intituled  ''  Act  to  Regulate  the  InteoduotioD  into  this 
Colony  of  Articles  or  Things  which  by  tnason  of  disease  or  otherwise  «ught 
beiii}ariou8iothe  intereats  thereof,''  I  do  hereby  proclaim,  declare,  and 
make  known  that,  from  and  after  the  Ist  day  of  September,  1:9<M,  effect 
Hhall  be  given  io  the  Regulations  set  forth  in  the  Sohednle  hereto  for  pre- 
ventinff  and  regulating  the  introduction  into  this  Colony,  by  sea,  from 
beyond  the  lx)undaries  thereof,  of  the  articles  and  things  specified  in  the 
said  Regulations. 

Any  person  or  persons  eoutravening  any  of  these  said  Regulations  shall, 
on  conviction,  be  liable  to  a  fine  not  exceedmg  £100  sterling,  and  in  default 
of  payment  thereof  shall  be  liable  to  imprisonment  for  any  term  not  ex- 
ceeding six  (months,  unless  suoh  fine  be  sooner  paid  ; 

And,  under  and  by  virtue  of  the  powors  and  authorities  vested  in  me  by 
the  aforesaid  Act,  and  by  the  Vineyards  Protection  Act,  1886, 1  do  hereby 
further  proclaim,  deolai'e,  and  make  known  that,  from  and  after  the  1st  day 
of  September,  1904,  Proolanmtion  Ko.  96,  bearing  date  the  20th  day  of 
March,  1903,  and  all  Regulations  prior  thereto  issued  in  this  behalf,  shall 
hereby  be  cancelled,  revoked  and  n;ade  void. 

GOD  SAVE  TflE  KING  ! 

Given  under  my  hand  and  the  Public  Seal  of  the  Colony  of  the  Cape  of 
Good  Hope,  this  5th  day  of  May,  1904. 

WALTER  HELY-HUTCHINSON, 

-Governor. 

By  (k>mmand  of  His  Excellency  the 'Governor  inCondcil, 

ARTHUR  J.  PULLER. 
No.  138,  1904. 


SCHEBULE  TO  FOREGOING  PROCLAMATION. 


IMPORT  REGULATIONS. 


1.  The  introduction  into  this  Colcmyof  trees,  plants  and  portions 
thereof,  such  as  outtin($s,  roots,  tubers  and  bitlbs,  and  of  fruit  of  all  Jdnds, 
grown  elsewhere  than  in  South  Africa  is^probibitcd,  save  and  except  by  sea, 
tbix)Ugh  the  Ports  of  the  Colony  or  by  Post. 

2.  The  importation  of  the  following  artioles  is  hereby  absolutely  pro- 
hibiied  : — 

(a)  Grape  vines  or  any  portion  or  fruit  of  ai^  grape  vine,  with  the 
exception  of  vines  or  ixirtions  thereof  imported  by  the  ^Govern- 
nient  under  such  precautionary  measures  as  it  may  .deem  necessary. 

(A)  Coffee  plants  or  any  portion  thereof,  with  theexoeption  of  seed. 

(/;)  Eucalypt  plants  or  any  portion  thereof,  with  the  exception  of  seed. 
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(d)  Coniferous  plants  or  any  portion  thereof,  with  the  exception  of 


(e)  Stone-fruit  trees  or  any  portion  thereof,  including  seeds,  that  were 
grown  or  produced  in  any  State,  Province  or  Territory  of  the 
United  States  of  America  or  the  Dominion  of  Canada,  or  in  any 
other  country,  in  which  either  of  the  diseases  known  as  Peach 
Yellows  or  reach  Rosette  is  found  or  reported  to  exist. 

(/)  Peach  stocks  and  peach  stones  from  any  country  whatsoever. 

(g)  Timber  with  the  bark  on,  except  scaffolding  poles,  shipped  from  the 
Baltic  Sea  or  from  Canada. 

3.  The  importation  of  any  tree  or  portion  thereof,  with  the  exception  of 
fruit,  seed,  seedling  stocks  of  fruit  trees  for  budding  or  grafting  purposes, 
and  blight  proof  stock  for  apples,  shall  be  allowed  only  by  special  permisnon 
from  the  Minister  for  Agriculture.  No  permit  shall  be  granted  for  the 
introduction  of  more  than  teu  trees  or  one  hundred  cuttings  of  any  one 
variety,  nor  shall  permits  be  issued  for  more  than  an  aggregate  of  one 
hundred  trees  or  one  thousand  cuttings  to  any  party  during  one  year.  For 
the  purposes  of  this  clause  the  term  '*  tree  "  shall  include  any  p'ant  of  the 
nature  of  a  tree  excepting  garden  shrubs.  In  case  of  dispute  as  to  whether 
any  plant  falls  under  this  restriction,  the  decbion  of  the  Minister  shall  be 
final. 

4.  All  trees,  plants  and  portions  thereof,  such  as  cuttings,  roots,  tuben« 
and  bulbs,  and  fruit  of  all  kinds  and  their  packages,  cases,  pots  or  other 
coverings,  shall,  before  being  delivered  to  the  consignees,  undergo  an 
examination  by  an  officer  appointed  for  that  purpose  to  determine,  as  far  as 
possible,  whether  or  not  insects  or  plant  diseases  are  present ;  and  it  shall  be 
the  duty  of  the  consignee  or  his  duly  appointed  agent  to  open  the  coverings 
and  to  aiford  every  facility  to  the  examining  officer  during  the  examination. 

T).  All  trees  and  woody  plants,  together  with  their  coverings  and  packing 
material,  shall  as  a  precautionary  measure  against  the  introduction  of 
injurious  insects,  be  fumigated  at  the  expense  of  the  consignee  in  the  manner 
prescribed  by  and  to  the  satisfaction  of  the  examining  officer  ;  and  if  the 
examining  officer  deems  the  treatment  expedient,  he  may  extend  it  to  all 
other  plants  and  all  parts  thereof. 

6.  Should  any  article,  in  the  exsimination  provided  for  in  Clause  4,  be 
actually  found  to  be  infested  in  whole  or  in  part  with  any  insect  or  plant 
disease,  the  intioduction  of  which  would  be  prejudicial  to  the  interests  of 
the  Colony,  it  shall,  together  with  all  other  articles  in  the  same  I'eceptacle, 
with  all  covering  and  packing  material,  be  cleansed  or  disinfected  by  the 
consignee,  or  at  his  expense,  in  the  manner  prescribed  by  and  to  the  satis- 
faction of  the  examining  officer ;  and  if  not  so  cleansed  or  disinfected,  or  if 
any  treatment  at  command  shall  be  deemed  by  the  examining  officer,  or 
found  by  him,  to  be  inefficient  for  the  absolute  eradication  of  the  insect  or 
disease,  or  if  the  examining  officer  knows  the  insect  or  disease  to  be  of 
specially  dangerous  chai'acter,  the  articles  shall  be  destroyed  without  delay. 

7.  Ordinarily,  the  inspection,  and  other  treatment  of  consignments 
imposed  by  these  Regulations,  shall  take  place  on  the  premises  provided  for 
the  purpose  by  the  Government  at  the  port  of  entry  :  but  special  arrange- 
ments may  be  made  with  the  Minister  for  Agriculture  for  the  execution  of 
all  the  provisions  of  Clauses  4,  5,  and  6  on  the  premises  of  the  consignee, 
when  approved  facilities,  inclusive  of  a  proper  fumigation  chamber,  are 
there  provided. 

8.  On  the  examining  officer  being  satisfied  with  respect  to  a  consignment 
that  all  the  Regulations  and  conditions  herein  set  forth  have  been  fully 
complied  with,  he  shall  issue  a  certificate  to  that  effect  to  the  consignee  : 
and  before  the  issue  of  such  certificate  the  consignment  shall  be  under  his 
control  for  the  purposes  of  these  Regulations. 

9.  Articles  subject  to  examination  under  tbe^e  Regulations  introduce<l 
into  this  Colony  by  post  shall  be  intercepted   and  examined   by  an  officer 
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appointed  for  the  pu'rpoHe,  and  if  found  infected  with  any  noxious  insect  or 
plant  disease,  shall  be  destroyed  or  cleansed  at  the  discret  on  of  such  ex- 
amining officer,  and  if  requiring  fumigation  shall  be  so  treated.  All  expenses 
of  tresitment  shall  be  borne  by  the  addressee. 

10.  The  Government  does  not  hold  itself  responsible  for  any  loss  or 
damage  that  may  result  from  the  destruction  of  articles  under  these  Begu- 
lations,  or  from  any  process  that  may  be  considered  necessary  to  cleanse  or 
disinfect  the  articles,  or  to  discover  the  existence  or  otherwise  of  any  insect 
or  plant  disease. 

11.  These  Begulations  shall  not  apply  to  any  consignment  imported  in 
bond  for  places  beyond  the  borders  of  the  Colony  ;  nor  to  canned,  dried  or 
otherwise  preserved  articles  in  which  there  is  no  longer  any  plant  life,  with 
the  exception  of  timber  with  the  bark  on. 
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OAPE    OF    GOOD    HOPE. 


DEPARTMENT  OF  AGKU'lTl/rURE. 


Beport  of  the  Government  Entomologist 
for  the  Half-Tear  ended  31st  Decem- 
ber, 1904. 


Present  ei1  to  both   !Ioiis-»  of  Farliument  hif  (\.inm/rn(J  of  J  fix  E^u','Il-»fH'i/ 

th4'  Oovervor. 
1906. 


The  Honourable  the  Secretary  for  Agriculture. 

In  explanation  of  the  fonn  and  brevity  of  this  report  in  com- 
parison with  previous  ones,  I  have  to  remark  that  instructions 
were  received  during  the  first  half  of  1904  that  annual  reports 
were  in  future  to  cover  the  financial  year  instead  of  the  calendar 
year.  Tn  consequence  my  report  for  the  first  half  of  1904  was 
submitted  separately.  However,  when  the  time  for  the  pre- 
paration of  a  report  for  the  fuU  year,  July,  1904,  to  July,  1905, 
approached,  instructions  to  revert  to  the  old  system  were 
received ;  and  a  report  for  the  second  half  of  1904  was  re- 
quested so  as  to  permit  of  the  full  year  beginning  with  January, 
1906.  Subsequently,  instructions  have  been  issued  to  the 
effect  that  the  shortage  of  fimds  this  year  necessitates  that 
reports  contain  the  minimum  of  elaboration.  These  circum- 
stances, together  with  the  general  unsatisfactoriness  of  report- 
ing on  the  progress  of  work  for  a  period  now  long  passed,  have 
influenced  me  to  entirely  omit  special  reports  and  supplement- 
tary  papers  such  as  have  given  length  to  previous  reports. 

Staff. — ^The  Staff  of  the  Office  during  the  period  consisted 
of  the  Government  Entomologist  and  the  Assistsmt  to  Ento- 
mologist, Mr.  B.  W.  Jack,  with  one  clerk,  stationed  at  Cape 
Town  ;  and  of  the  Eastern  Province  Entomologist,  Mr.  C.  W. 
Mally,  stationed  at  Grahamstown.  A  separate  report  by  the 
last-named  officer  follows  my  own.  I  have  had  him  pay 
special  attention  to  mealie  pests,  and  the  results  of  his  pains- 
taking field  work  to  demonstrate  that  the  stalk  borer  of  this 
plant  can  be  controlled  by  simple  measures  promise  to  prove 
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of  great  practical  valne.  The  Fruit  Fly  has  also  been  made 
one  of  his  special  subjects  ;  and  during  November  he  devoted 
most  of  his  time  to  field  work  on  locusts.  Under  my  diiection 
he  also  spent  a  few  weeks  making  observations  in  connection 
with  the  obscure  paralytic  affection  of  sheep  and  goats,  said 
to  be  caused  by  a  tick. 

Publications. — Articles,  as  below  tabulated,  were  con- 
tributed during  the  period  to  the  AgncvUural  Jounud^  the 
official  publication  of  the  Department.  In  addition,  many 
imsigned  notes  and  replies  in  answer  to  letters  from  correspon- 
dents were  contributed.  The  only  publication  of  consequenoe 
other  than  these  was  a  tabulation  of  the  principal  insect  and 
fungoid  pests  of  fruit  trees  and  vines  with  formulas  and  direc- 
tions for  the  preparation  of  all  the  common  insecticides  and 
fungicides  and  notes  in  regard  to  pumps  and  spraying.  AH 
the  information  is  given  on  one  large  sheet  headed  ""  Remedies 
for  Orchard  and  Vineyard  Pests,' ^  and  on  the  reverse  appeals 
a  full  translation  in  Dutch.  Eleven  thousand  copies  were 
printed,  and  half  the  cost  of  publication  was  borne  by  the 
Western  Province  Board  of  Horticulture.  Ciopies  of  the  sheet 
and  reprints  of  all  the  articles  below  listed  are  available  for 
distribution  : — 

AomCULTURAL  JoURXAIi  COKTRIBUTIOXS. 


TITLE. 

Form. 

Issne. 

Pages. 

VoL  XXV, 

Persian  Sheep  and  Heartwater   . . 

Report 

August 

17&-186 

Distribution  of  Coast  Fever  Ticks 

Article 

Septen^bor 

868-270 

*Note8  on  the  so-called  Paralysis  Tick. . 
The  Codling  Moth :  Life  Cyde  Note»  . . 

9V 

291-296 

October 

401-406 

Gall  Worms  in  Roots  of  Plants 

,^ 

406-412 

Fumigation  for  Scale  Insects 

»* 

432-435 

External  Parasites  of  FowIm 

November 

648-552 

♦The  Fruit  Fly        

December 

647-662 

•By  Ea.<5t<»m  Province  Entomologist. 

Animal  Diseases  Investigation. — Part  of  my  own  time, 
and  nearly  all  the  time  of  my  Assistant^  Mr.  B.  W.  Jack,  was 
given  to  the  continuance  of  the  investigations,  which  have  been 
in  progress  for  several  years,  with  the  object  of  elucidating  the 
association  of  ticks  with  animal  diseases.  The  investigations 
are  conducted  conjointly  with  the  Veterinary  Branch  at  the 
Animal  Diseases  Experiment  Station,  Rosebank.  In  past 
reports,  it  has  been  the  custom  to  give  full  informatibn  on  the 
progress  of  the  work  and  detailed  data  on  all  the  experim^its 
conducted  during  the  period  reviewed ;  but  the  evident  ui)- 
satisf actoriness  of  thus  reporting  on  incomplete  work  up  to  a 
date  already  ten  months  past  leads  me  to  reserve  the  records- 


for  the  present  period  for  consideration  witli  the  results  of  the 
work  during  1905.  However,  steady  progress  was  made  in  the 
investigalion  of  the  transmission  of  African  Coast  Ferer  and 
Heaitwater.  The  most  significant  discovery  made  in  connec- 
tion with  the  latter  disease  is  that  the  transmitting  tick  (Bont 
Tick,  AfMyomma  hd>fneum)  is  able  to  complete  its  transfor- 
mations at  a  lower  temperature  than  is  necessary  for  the 
assumed  development  of  the  infection  that  it  may  be  harbour- 
ing. Specimens  kept  in  a  cool  room  whilst  undergoing  their 
changes  have  failed  to  transmit  the  disease,  whilst  specimens, 
oif  the  same  animals  at  the  same  times,  which  were  exposed 
to  greater  warmth,  have  transmitted  it  in  a  number  of  cases. 
Moreover,  further  tests  with  ticks  recovered  from  sick  animals 
and  moulted  in  a  cool  room  have  shown  that  whilst  they  are 
innocuous  if  applied  as  they  are,  they  become  infective  if 
warmed  for  a  few  days  in  an  incubator.  These  results  put  us 
in  a  position  to  explain  the  erratic  appearance  and  disappear- 
ance of  the  disease,  occurrences  which  heretofore  have  seemed 
unintelligible,  and  have  led  some  farmers  to  dispute  the  agency 
of  the  tick. 

£xPEiUMENTs  WITH  TiCK-DESTROYiNG  DiPS. — Comparatively 
little  can  be  done  in  investigating  the  transmission  of  diseases 
during  the  colder  months,  and  advantage  was  taken  of  the 
slackness  of  such  work  to  use  the  facilities  of  the  Station 
for  comparative  tests  of  substances  that  may  be  applied  to 
animals  to  destroy  ticks.  A  report  on  these  experiments  has 
since  appeared  in  the  Agrictdtvral  Journal  (March,  1905). 
The  high  value  of  plain  arsenite  of  i?oda  as  a  tick  destroyer 
was  shown  by  experiments  conducted  in  conjunction  with 
Mr.  L.  J.  Roberts  at  his  farm  in  the  Fort  Beaufort  district 
some  years  ago  and  reported  upon  in  my  annual  report  for 
1899  ;  and  the  main  purpose  of  the  present  experiments  was 
to  ascertain  whether  or  not  the  proprietary  dips  that  have 
since  appeared  and  come  into  general  use  possess  any  real 
advantages  over  this  exceedingly  cheap  and  well-known 
chemical.  The  results  were  what  I  anticipated,  and  they  have 
since  been  confirmed  by  dipping  tests  on  a  large  scale  conducted 
by  the  Veterinary  Branch  on  Mr.  Roberts'  farm.  The  plain 
arsenite  of  soda  is  as  effective  as  the  proprietary  dips  and  as 
it  costs  only  a  small  fraction  as  much  its  general  adoption  in 
place  of  them  may  be  confidently  expected.  The  impetus  to 
cattle  dipping  due  to  the  saving  will  be  of  great  advantage  to 
the  country.  Some  of  the  most  popular  dips  contain  wood 
tar,  and  it  was  generally  supposed  that  the  tar  was  of  great 
value  by  causing  the  arsenic  of  the  preparation  to  adhere  and 
thus  for  a  time  to  deter  the  fresh  attack  of  ticks.  The  experi- 
ments, however,  showed  that  the  deterrent  effects  of  the  plain 
arsenite  were  equal  to  those  of  a  tar-containing  dip.    A  further 


test  that  indicates  the  non-advantage  of  the  tar  was  made 
after  the  report  on  the  main  experimentB  was  submitted  and  is 
included  here  to  get  the  details  recorded.  Two  anim«is,  the 
most  alike  that  we  had  in  condition,  length  and  fineness  of 
hair,  and  other  features,  were  selected.  One  was  thoroughly 
sprayed  with  a  solution  of  the  arsenite,  and  the  other  equally 
thoroughly  with  the  equivalent  strength  of  the  most  advertised 
and  popular  of  the  tar-containing  dips  (Quibell's).  On  the 
following  day,  the  animals  were  thrown  and  the  hair  from  one 
square  foot  of  the  flank  of  each  carefully  clipped  and  submitted 
to  the  Government  Analyst  for  determination  of  the  quantity 
of  arsenic  present.  Eleven  days  later  the  animals  were  again 
thrown  and  the  hair  from  a  square  foot  of  the  opposite  flank 
taken  from  each.  The  analyses  were  made  by  Mr.  J.  Lewis, 
who  has  acquired  much  experience  in  anal3r8ing  arsenical  pre- 
parations.    His  results  were  as  follows  : — 


Weight  of  Hair 
^Axsenic  found  . . 
Araenic  to  each 
gramme  of  Hair 


Ox  sprayed  Tiith  ArHenite. 


After  1  day.  {After  1 1  days, 


8.760 
.021 

.0024 


gr- 

7.975 

Oil 

.00137 


Ox  sprayed  with  QuibeirM  Dip. 


After  1  day. 


7.000 
.0165 

.00235 


After  1 1  day^. 

5.700 
.065 

.i)Oi  14 


It  is  to  be  observed  that  the  amount  of  arsenic  one  day  after 
the  spraying  was  practically  identical  in  the  two  samples,  but 
that  the  amount  remaining  after  twelve  days  was  about  one- 
sixth  greater  in  the  case  of  the  arsenite-sprayed  sample. 

Another  series  of  experiments  showed  the  danger  of  fre- 
quently dipping  sheep  in  arsenical  preparations  strong  enough 
to  be  efficacious  against  ticks.  In  general  the  better  in  condi- 
tion the  sheep  were,  and  the  heavier  their  covering  of  wool, 
the  sooner  they  appeared  to  suffer.  The  animals  were  cer- 
tainly affected  through  the  skin.  Some  died  shortly  after 
being  dipped  and  without  having  lost  wool.  Others  shed  the 
wool  from  the  belly,  flanks  and  face,  and  developed  ugly  sores 
x>n  the  skin  exposed. 

Vine  Diseases  Investigation. — From  the  middle  of 
October  to  the  middle  of  November  nearly  the  whole  of  my 
time  was  devoted  to  the  investigation  of  vine  troubles.  The 
necessity  for  the  investigation  was  urged  by  a  deputation  of 
Stellenbosoh  vine  growers,  which  waited  upon  the  Minister  on 
October  18th  and  which  averred  that  a  serious  new  disease  had 
appeared.  The  alarm  had  originated  a  few  days  before  at 
Vlottenberg  when  certain  four-year-old  plantations  of  grafted 


lones  on  low-lying,  sandy  soil  were  observed  by  their  owner  to 
be  making  little  new  growth  in  contrast  to  younger  plantations 
on  similar  soil.  A  neighbour  whose  attention  was  attracted 
found  on  returning  to  his  own  farm  that  many  thousands  of 
his  older  grafted  vines,  of  other  varieties  on  different  American 
stocks  and  planted  on  soil  of  utterly  different  character,  had 
also  started  into  growth  feebly  and  irregularly  and  in  marked 
contrast  to  younger  vines.  The  condition  of  other  vineyards 
round  about  was  then  enquired  into  and  in  almost  all  on 
inspection  the  growth  was  found  much  less  advanced  than  was 
normal  for  the  date,  and  many  vines  were  found  to  have  failed 
to  start  or  to  have  formed  many  weak  shoots  instead  of  a  few 
strong  ones.  The  trouble  appeared  to  be  most  acute  in 
grafted  vines  four  years  or  more  of  age ;  and  the  ugly  fear 
arose  that  a  new  disease,  probably  the  obscure,  quick  spread- 
ing and  highly  destructive  "  Califomia  Vine  Disease  *^  had  been 
introduced  with  American  vines.  In  a  few  days  the  scare  was 
prevalent  throughout  the  south-western  vine  districts,  and 
from  all  parts  came  rumours  of  dying  vineyai  ds.  The  Minister 
at  once  appointed  a  commission  to  investigate  the  matter.  I 
was  made  one  of  the  five  members,  and  it  also  fell  to  me  to  act 
as  secretary.  About  sixty  farms  were  visited  and,  happily, 
the  observations  made  utterly  failed  to  substantiate  the  fears 
of  the  growers.  On  the  contrary,  the  unsatisfactory  conditions 
which  gave  rise  to  the  fright  were  found  to  be  due  in  nearly 
every  case  to  disregard  of  one  or  more  well  recogniaed  require- 
ments of  grafted  vines  ;  and  the  effects  of  these  weakening 
influences  appeared  to  have  been  greatly  accentuated  by 
abnormal  weather  conditions  which  prevailed  as  the  vines 
started  into  growth.  The  requirements  most  commonly 
disregarded  were  sufficient  drainage,  proper  initial  preparation 
of  the  soil,  the  use  of  a  stock  suitable  to  the  soil  and  to  the  scion, 
the  necessity  of  cutting  roots  which  form  from  the  scion,  and 
the  necessity  of  giving  the  vines  ample  space  and  food  to  com- 
pensate them  for  their  far  heavier  crops  compared  with  un- 
grafted  vines.  The  report  of  the  Commission  was  published 
in  the  Agricidtural  Jaurnal  for  December.  The  alarm  subsided 
as  the  season  advanced  and  soon  disappeared  entirely. 

Plant  Import  Rbgxjlations. — The  enforcement  of  the 
regulations  to  minimise  the  risk  of  introducing  insect  and 
fungoid  pests  with  importations  of  trees,  plants,  fruits,  etc.,  is 
\mder  my  direction.  New  restrictions  came  into  force  on 
September  1st.  These  require  that  special  permission  be 
obtained  to  introduce  any  trees,  except  certain  fruit  tree 
stocks,  and  limit  the  number  that  may  be  introduced.  Per- 
mits are  practically  restricted  to  varieties  new  to  the  country. 
The  chief  value  of  the  regulations  as  a  whole  lies  in  these  re- 
itrictions  and  in  the  absolute  prohibition  of  certain  kinds  of 


trees  and  plants,  and  in  the  compulsory  fumigation  of  all 
woody  plants  on  arrival.  The  old  system,  that  ot  trusting 
entirely  to  inspection  and  treatment  if  pests  were  found,  was 
a  very  inefficient  safeguard.  The  greatest  element  of  weakness 
now  is  that  most  fruit  tree  stocks  are  freely  admitted.  There 
is  far  less  risk  of  new  pests  coming  with  them  than  with  trees 
ready  for  permanent  planting,  and  they  generally  appear  clean, 
yet  they  might  easily  be  the  channel  of  introducing  many 
grave  troubles.  If  I  were  sure  that  our  nurserymen  could  do 
without  them,  I  would  at  once  recommend  that,  after  due 
notice,  further  importations  be  stopped.  The  inspection  of 
fruit  results  in  the  imports  being  relatively  high  class.  Many 
consignments  of  Mediterranean  citrous  fruits  still  have  to  be 
fumigated  because  of  the  presence  of  scale  insects  ;  but  it  has 
been  necessary  to  refuse  landing  permits  only  with  respect  to  a 
few  small  consignments  of  Madeira  apples.  The  systematic 
inspection  of  potatoes  and  onions  has  not  appeared  to  serve 
any  useful  end,  and  with  the  close  of  the  year  has  been  dis- 
continued. The  following  table  shows  the  quantities  of  the 
different  articles  that  were  passed  by  the  examining  officera 
at  the  Afferent  ports  : — 
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It  may  safely  be  assumed  that  practically  all  of  the  fruit  is 
consumed  in  the  Colony,  and  that  chiefly  in  the  porfcs  where  it 
IB  landed.    Very  little  fruit  known  to  be  for  the  l^ransvaal 
markets  was  landed  at  the  Cape  ports.    The  quantity   of 
apples  introduced  is  sure  to  excite  comment  on  the  part  of 
fruit  growers.    Therefore,  I  venture  to  express  the  opinion, 
that  the  introduction  is  attended  with  very  little  risk  of  im- 
porting new  pests.     Had  we  not  the  CodUng  Moth  and  the 
Fruit  Fly  the  case  would  be  different.     The  heavy  importations 
to  Cape  Town  are  chiefly  due  to  the  enterprise  of  two  firms, 
both  of  which  appear  to  do  their  utmost  to  comply  with  our 
request  that  their  importations  be  restricted  to  superior  classes 
of  fruit.     I  believe  much  good  will  be  indirectly  derived  by  our 
fruit  growers  from  a  continuance  of  these  importations.     Fruit 
shops  are  enabled  to  keep  up  their  sales  throughout  ihe  year, 
and  thus  the  retail  channels  for  the  disposal  of  locally-grown 
fruit  are  increased.     Moreover,  by  having  good  fruit  in  variety 
always  before  it,  the  public  will  in  time  become  disabused  of 
the  idea  that  fruit  is  a  luxury  and  will  tend  to  regard  it  as  a 
daily  necessity.     Thus  far  there  is  little  actual  competition 
with   Colonial-grown   fruit.     Locally-grown   apples   and   also 
locally-grown  oranges  are  off  before  heavy  shipments  of  over- 
sea apples  arrive,  and  the  importers  say  that  importations  are 
not  profitable  until  the  sales  of  Cape  apples  practically  cease. 
The  following  table  shows  the  leading  sources  from  which  the 
imported  apples  were  derived  during  the  six  months  under 
review : — 

Where  .said  to  )iave  been  grown.  ,  Number  of  pai^ages. 

Madeira        9,210 

Canada          4,875 

Australaaia  * 3,184 

British  Isles              882 

The  remaining  few  hundred  cases  came  from  America  and 
Continental  Europe.  The  size  of  the  package  was  variable 
and  hence  the  figures  give  only  a  rough  idea.  The  average 
weight  of  the  contents,  however,  may  be  safely  estimated  at 
fifty  pounds.  The  Canadian  packages  average  the  largest  as 
some  of  them  are  barrels  holding  about  125  pounds.  Five- 
sixths  of  the  fruit  at  least  came  from  the  northern  hemisphere. 
By  far  the  largest  shipments  arrived  in  November  and  Decem- 
ber and  were  designed  for  the  holiday  trade  ;  and  fully  three- 
fourths  arrived  after  October  1st,  long  before  which  timejall 
•Cape  apples  had  disappeared  from  the  shopSr 

!^CHAS.  P.  LOUNSBURY,  B.Sc.,^F.E.S., 

Government  Entomologist. 
October  18th,  1905.^ 


REPORT  OF  THE  EASTERN  PROVINCE 
ENTOMOLOGIST. 

Ths  Govxrnmsnt  Entomologist. 

I  have  to  submit  herewith  my  report  for  the  period  July  Ist 
to  December  Slst,  1904. 

Besides  the  usual  routine  work  of  the  office  and  sundry 
observations  on  the  life  cycle  of  >  and  remedies  for,  different 
insect  pests,  special  attention  was  paid  to  the  Mealie  Stalk 
Borer  {Sesamia  fusca,  Hamp.),  Fruit  Fly  (CeraiiUs  capikUa, 
Wied.),  Bathurst  Beetle  (MtUcicosama  sp.)  and  the  destruction 
of  locusts. 

Mealib  Stalk  Borer. — In  the  report  for  the  ha^f-year 
ended  June  30th,  1904,  apparently  feasible  methods  of  con- 
trolling the  Mealie  Stalk  Borer  were  pointed  out.  While  they 
seemed  plausible  enough,  it  was  evident  at  the  outset  that  they 
would  have  little  influence  with  the  farmer  until  their  value 
had  been  demonstrated  by  actual  field  tests.  The  farmers  in 
the  Collingham  Valley — Messrs.  Herbert  Wallace,  R.  G.  Hoole, 
W.  H.  Barnes,  Stanley  Dold  and  Mr.  Glanville — ^kindly  con- 
sented to  co-operate  in  the  matter,  and  all  the  mealie  stalks  in 
the  valley  were  accordingly  burned  during  August.  The  work 
was  carried  out  under  supervision  so  that  any  drawbacks  in 
the  work  as  well  as  possible  sources  of  failure  could  be  noted. 
No  effort  was  spared  to  make  the  destruction  as  complete  as 
possible.  A  full  report  as  to  detcdls  will  be  given  at  the  close 
of  the  season.  Thus  far  the  indications  are  very  favourable, 
the  first  brood  being  very  scarce  indeed — only  a  trace  com- 
pared with  fields  where  the  stalks  have  not  been  burned. 

Fruit  Fly. — Observations  were  continued  through  the 
winter  and  spring,  and  ample  evidence  was  found  to  show  that 
they  breed  throughout  the  year  if  suitable  food  is  available. 
Citrus  fruits  are  of  the  greatest  importance  because  they  pro- 
vide the  chief  food-supply  for  the  winter  broods.  Frosts  such 
as  we  have  here  seem  to  have  no  effect  on  the  adult.  They 
could  easily  be  found  out  of  doors  till  the  latter  part  of  October. 
Since  that  date  it  has  been  almost  impossible  to  find  them,  and 
the  fruit-growers  are  rejoicing  in  the  fact  that  this  is  not  a 
'*  maggot  year."  A  satisfactory  explanation  for  this  sudden 
disappearance  has  not  been  found.  As  usual  it  is  easy  to  point 
to  variations  in  temperature,  rainfall,  birds,  lateness  of  fruit, 
etc.,  but  to  demonstrate  the  responsibility  of  any  one  or  all  of 
these  factors  is  a  different  matter. 

Additional  specimens  of  the  parasite  were  secured  by  sifting 
the  soil  for  puparia  under  late  varieties  of  peaches.  Thus  far 
parasites  have  only  been  obtained  from  puparia  sifted  from  the 
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fioil.    In  no  case  has  airuit  fly  emerged  from  the  sifted  material , 
indicating  that  none  survive  the  winter  as  puparia  in  the  soil. 

The  tests  with  poisoned  bait  outlined  in  the  December 
number  of  the  AgrtcuUvral  Journal  were  started  the  first  week 
in  December.  It  is  the  intention  to  continue  them  throughout 
the  season,  for  there  is  no  telling  how  soon  the  fly  will  again  be 
out  in  full  force. 

BATHI7RST  Bestlb. — Through  the  kind  co-operation  of  Mr. 
CSifford  Dold,  spraying  experiments  were  commenced  on  his 
farm  near  Martindale,  December  2nd,  1904,  with  a  view  to 
demonstrating  whether  or  not  the  beetles  could  be  kept  under 
control  by  jarring  them  on  to  sheets  early  in  the  morning  and 
fortifying  the  trees  by  means  of  an  arsenical  spray.    The 
beetles  drop  very  easily  early  in  the  morning  and  can  be 
collected  in  quantity,  but  later  in  the  day  they  fly  very  readily 
and  keep  coming  in  so  rapidly  from  the  surrotmding  veld  that 
the  trees  soon  become  covered  again  and  other  means  must  be 
resorted  to.     Of  course,  every  beetle  jarred  off  and  killed  helps 
that  much  and  that  part  of  the  work  should  not  be  slighted  : 
but  the  spraying  was  clearly  of  primary  importance.    The  fact 
that  the  beetles  come  on  rather  suddenly  and  in  very  large 
numbers  makes  it  important  that  the  poison  be  used  very 
strong  so  that  they  will  quickly  get  a  fatal  amount  of  it,  other- 
wise the  foliage  will  be  destroyed  the  same  as  if  unsprayed. 
Arsenate  of  lead  was  selected  as  the  posion  most  likely  to  give 
best  results  because  of  the  fact  that  it  can  be  used  veiy  strong 
without  endangering  the  foliage. 

The  beetles  had  been  at  work  for  some  time  before  the 
spraying  could  be  arranged  for,  and  hence  the  trees  were  al- 
ready badly  damaged.  The  orchard,  consisting  entirely  of 
young  trees,  was  divided  into  two  parts,  and  the  one  part 
sprayed  with  arsenate  of  lead  one  pound  to  twenty-five  gallons 
of  water  and  the  other  with  two  poimds  to  twenty-five  gallons 
of  water.  A  large  number  of  beetles  was  collected  and 
isolated  on  branches  taken  from  trees  sprayed  with  each 
strength.  Those  from  trees  sprayed  with  the  stronger  solution 
were  dying  by  the  second  day  and  all  had  succumbed  by  the 
fourth  day.  The  weaker  solution  required  several  days  longer. 
The  Manager  reported  that  he  "  could  find  no  dead  beetles, 
but  they  idl  disappeared  in  a  few  days."  Two  other  farmers 
sprayed  with  the  weaker  solution.  They  also  were  conserva- 
tive about  saying  that  the  beetles  had  been  killed  because  they 
could  not  find  the  dead  ones,  but  both  reported  that  "'  the 
beetles  disappeared  in  a  few  days."  Their  disappearance  and 
the  failure  to  find  them  is  no  doubt  due  to  their  scattering  out 
as  soon  as  they  feel  the  effect  of  the  poison  and  creeping  away 
into  crevices,  imder  clods  or  into  the  grass,  so  that  it  would 
take  very  close  work  to  find  them.     In  one  case  where  a  strong 
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spiay  of  Cooper's  Dip  had  been  used  dead  beetles  were  abon- 
^dant  under  the  trees.  This  is  due  to  the  much  greater  amount 
of  arsenic  in  the  quantity  of  dip  used.  Unfortunately  the 
trees  were  as  completely  scorched  as  if  they  had  been  swept  by 
fire. 

The  difficulty  in  finding  the  dead  beetles  should  be  reassuring 
to  those  who  fear  that  poultry  will  be  poisoned  by  picking  up 
the  dead  beetles.  To  test  the  effect  of  the  dead  beetles  on 
poultry,  those  which  died  in  the  cages  were  carefully  counted 
(1,486  from  the  stronger  and  875  from  the  weaker  q>ray, 
making  a  total  of  2,360),  mixed  with  flour,  moistened  wi& 
water  and  made  into  pellets  of  convenient  size.  A  fowl  was 
thm  crammed  with  the  lot  at  one  time  and  replaced  in  the  run. 
No  trace  of  injury  was  noticeable  at  any  time.  There  seems 
absolutely  no  danger  of  fowls  I)eing  killed  by  picking  up  the 
beetles  dead  from  poison. 

Where  trees  loaded  with  fruit  are  sprayed  the  fruit  should  be 
thoroughly  washed  as  a  precaution  before  using  it. 

Locust  Destruction. — The  Brown  Locust  (PMhytylus 
^dcicoUis)  appeared  in  abundance  in  certain  districts  during 
November,  and  there  was  the  usual  spasmodic  effort  to  "'do 
something."  Many  conflicting  reports  were  received  in  regard 
to  the  effectiveness  of  blue  mottled  soap  and  a  number  of 
complaints  of  the  inadequacy  of  the  pimips  supplied  by  Govern- 
ment. Li  accordance  with  instructions  from  the  Government 
Entomologist  work  was  undertaken  to  determine  the  compara- 
tive value  of  different  soaps  and  patent  sheep  dips  which  had 
often  been  reported  as  giving  satisfactory  results.  The 
co-operation  of  the  Whittlesea  Farmers'  Association  (near 
Queenstown)  was  secured  and  the  tests  made  about  the  middle 
of  December.  The  results  are  being  prepared  for  publication 
in  the  Agricultural  Jourval  and  hence  the  details  need  not  be 
given  here.  Suffice  it  to  say  that  with  care  in  regard  to  weights 
and  measures  and,  above  aU,  with  thoroughness  in  the  applica- 
tion of  the  soap  solution,  good  work  can  be  done,  and  the 
Success  pimip  is  not  at  fault  when  used  within  the  limit  of  its 
possibilities. 

The  time  at  my  disposal  was  too  limited  to  carry  on  tests 
with  the  poisoned  bait  which  has  given  such  good  results  in 
Natal.  Besides,  the  locusts  were  beginning  to  transform  to 
the  winged  stage. 

Trapping  was  tried  with  considerable  success.  Good  work 
may  be  done  in  this  way  by  catching  the  large  swarms  of 
''  voetgangers  "  that  come  on  suddenly,  thus  protecting  the 
lands  and  saving  the  locusts  as  a  byproduct  of  conmiercial 
value.  Judging  from  the  demand  for  dried  locusts  as  poultry 
or  ostrich  food,  they  would  no  doubt  command  a  price  in  the 
market  which  would  considerably  reduce  the  cost  of  trapping 
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them.  The  chief  objection  to  the  trap  used  thus  iar  is  thai 
the  whole  swarm  must  pass  through  a  space  two  feet  wide. 
Tt  does  not  seem  a  difficult  task  to  invent  a  more  workable 
trap,  but  I  shall  refrain  from  making  suggestions  at  this  time, 
in  the  hope  that  different  ones  who  are  interested  will  work  out 
a  trap  on  original  lines  so  that  we  may  choose  the  best. 

AcKKOWLEDOMENTS. — ^The  Albany  Museum  Committee, 
through  their  President,  Dr.  H.  Becker,  and  the  Director  of 
the  Museum,  Dr.  S.  Schonland,  continue  to  co-operate  in  every 
way  possible  to  further  the  interests  of  the  work  of  this  Office,, 
and  I  wish  to  express  my  appreciation  of  their  kindness. 

The  Government  Ancdyst,  Mr.  J.  Muller,  has  frequently  been 
consulted  on  questions  relating  to  insecticides,  and  I  sinc^idy 
appreciate  the  courteous  and  helpful  manner  in  which  he  has 
always  responded. 

The  farmers  and  fruit-growers  have  also  co-operated  most 
heartily  whenever  occasion  offered,  thereby  making  it  possible 
to  continue  work  which  otherwise  would  have  been  impossible,, 
and  I  thank  them  for  their  abiding  interest  in  the  work. 

C.  W.  MALLY,  M.Sc., 

Eastern  Province  Entomologist* 
October  3rd,  1905. 
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Detailed  reports  on  special  features  of  t 
ports  for  previous  years  have  chiefly  consist 
report,  in  accordance  with  the  recent  genera 
that  iheir  annual  reports  should  contain  mere 
intimation  that  all  detailed  information  ai 
through  the  medium  of  the  Agricvltund  Jo 
of  the  Department. 
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headings:  — 
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Investigations  of  the  transmission  of  ^ 
Investigation  of  natural  enemies  of 
Investigation  of  mealie  stalk  borer. 
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Experimental  tests  of  insecticides. 
Supervision  of  plant  and  fruit  impor 
Supervision  of  nursery  inspection  rej 
Miscellaneous  work,  including  the  o 

nection  with  injurious  insects  and 
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irate  report  for  the  Eastern  Province  Entomologist  will  be  submittetl 
Mr.  ^[ally  prepared  a  report  as  usual,  but  owinp  to  tlie  instruction  that 
illustrations  must  be  omitted  not  having  been  issued  in  time,  the  docu- 
lengthy  for  inclusion.  Its  essential  features  will  be  published  in  the 
JaitrnaL 
^OXDKXCE  AND  Puhlicattons.-  Considerable  time  is  expended  in  reply- 
iries  concerning  injurious  insects  from  residents  in  every  part  (»f  the 
e  service  is,  of  course,  gratuitously  rendered,  liy  having  a  supply  of 
or  more  reprints  of  Agrindtural  Journal  and  other  articles  to  draw  upon, 
generally  able  to  supplement  the  information  it  is  practicable  to  give  by 
V  particular  subject  by  printed  accounts.  Articles,  as  below  tabulated, 
mted  during  the  year  to  the  Agrirultvrnl  Journal.  Reprints  of  most  of 
ailable  for  tabulation.  The  articles  preceded  by  an  asterisk  were  con- 
the  Eastern  Province  Entomologist.  He  also  published  a  number  of 
rticles  on  insect  pests  in  rural  newspapers,  notably  the  Midland  Xeirs. 
one  entitled  "  Transmission  of  certain  Diseases  by  Ticks,"  and  the  other 
1  Peculiarities  of  some  South  African  Ticks,'*  were  read  by  the  writer 
ritish  Association  meeting  held  at  Cape  Town  in  August.  These  record 
)rm  the  chief  results  of  the  studies  on  ticks,  and  their  connection  with 
t  have  been  conducted  by  this  Branch  of  the  Department.  They  may 
.  by  the  Association ;  if  they  are  not,  arrangements  will  be  made  to  pub- 
.sewhere  in  order  to  have  copies  available  for  those    interested    in    this 


Agricdltural  Jouuxal  C  »XTimu  tions. 


Title. 

i 

'        Issue. 

i 

1 

Pagps. 

Vol.  xxvi. 

mies  of  the  Fruit  Fly 

...   1  .fanunry     ... 

84-«7 

tstances  for  Tick  Destruct  ion  . . . 

March 

387-395 

tion  of  Locusts 

...   ;         ,, 

406-420 
Vol.  xxvii. 

Stalk  Borer        

...  '  August 

159-168 

of  the  Apple  and  Pear... 

....          .9 

160-174 

*e  in  Argentina  ... 

...   1          9)            ... 

192-210 

raies  of  the  Fruit  Fly  :  Report 

...  1  September... 

309-319 

9>                                M 

...   October 

457-469 

issiox  OF  Diseases  by  Ticks.—  The  chief  work  along  this  line  of  investi- 

rith  African  Coast  Fever,  and  was  in  direct  continuation  of  the  previous 

?s.     When  the  year  opened  our  experiments  had  only  shown  one  species 

Brown  Tick,  lihipirephahts  appendiculatus,  Neumann,  to  be  concerned 

mission  of  the  disease,  though  a  single  case  by  Dr.    A.    Theiler,  of  the 

gricultural  Department,  had  implicated  another  species,  Rh,  simus,  C.  L. 

[)ur  subsequent  experiments  it  has  been  demonstrated  that  five  species 

capable  of  communicating  the  infection.     These  all  belong  to  a  section 

Jihipiciphalvs,  whicli  Professor  G.  Neumann,  who  is  monographing  the 

lose-j  to  (listiugiiish  by  the  name  Evrhiptccphaliis.  The  five  are  the  two 

;ed  and  Nh.  nitens,  Neumann,  Rh.  erertst,  Neumann,  and  Rh.  tapensh, 

last  three  of  these  are  common  in  the  southern  and  south-western 

)ny,  and  so  generally  distributed  in  one  or  anr)ther  f>f  the  five 

if  the  Colonv  where  ticks  are  common  on  cattle  can  be  considered 
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; 

fe  ticks  are  not  fed.  Animal  GO  was  infected  on  the  last  day  of  Novem- 
jwrhich  had  fallen  from  an  ox  on  February  17th.  A  detailed  account  of 
*iments,  negative  as  well  as  positive,  was  prepared  for  inclusion  with 
ut  owing  to  the  recent  instructions  alluded  to  in  the  first  paragraph  the 
f  this  account  is  postponed. 

.  Enemies  of  Injurious  Insects.-  Four  months  of  the  writer's  time, 
Jay,  were  spent  oti  an  expedition  to  Brazil  to  investigate  alleged  efficient 
lies  of  the  Fruit  Fly,  Cemtitis  capitata.  A  lengthy  account  of  the  in- 
pd  of  the  causes  which  led  up  to  it  is  given  in  the  Agricultural  Journal 
:r  and  October.  The  West  Australian  Entomologist,  Mr.  George  Com- 
lited  Brazil  the  year  before,  and  had  reported  in  most  positive  terms 
t  Fly  was  present,  but  was  not  a  pest,  it  being  kept  in  suppression  along 
ecies  of  fruit  flies  by  certain  hymenopterous  parasites  and  a  Staphylinid 

I  after  discounting  heavily  for  superfcial  observation  and  the  excessive 
a  natural  enemy  enthusiast,  there  still  seemed  so  great  a  chance  that 
.  had  made  a  discovery  of  deep  importance  to  South  African  horticulture 
^r  felt  no  hesitancy  in  urging  the  Government  to  conduct  an  immediate 

Mr.  Claude  Fuller,  the  Natal  Entomologist,  accompanied  me  to 
mr  expenses  were  shared  by  the  Cape,  Natal,  Transvaal,  and  Orange 
es.  After  initial  studies  at  Bahia,  which  from  Mr.  Compere's  report 
?  the  most  favourable  locality  to  visit,  the  writer  proceeded  to  Rio  de 
tos,  Sao  Paulo,  Campinas,  Petropolis,  and  other  Brazilian  places,  and 
led  to  the  Cape,  via  Montevideo  and  Buenos  Ayres.  So  far  as  confirm- 
pere's  conclusions  in  regard  to  the  status  of  the  Fruit  Fly  is  concerned, 

II  was  a  total  failure.  In  the  parts  of  Brazil  visited  fruit  flies,  far  from 
1  suppression  by  natural  enemies,  are  pests  of  the  most  positive  charae- 
f  rapilata  was  not  observed  at  Bahia,  but  another  species  infested  most 
s,  pitombas  and  pitangas.  The  climatic  conditions  are  too  unfavourable 
the  peach  being  grown  in  that  vicinity,  but  about  Sao  Paulo  and  Petro- 
e  grows  luxuriantly,  and  there  the  Fruit  Fly  was  found  in  abundance, 
iiquiries  admitted  of  only  one  conclusion, — and  that  was  that  a  locally- 

fruit  without  maggots  was  a  rarity.  Most  of  the  peaches,  it  was  com- 
l,  became  maggotty  whilst  still  quite  immature.  Loquats,  oranges, 
ims,  and  the  few  pears  and  apples  that  are  grown  also  suffer  severely, 
g  to  the  allied  pest,  a  good  guava  is  one  with  only  a  few  maggots  or 
8  still  too  small  to  readily  attract  attention.  Good  pears,  apples,  and 
I  said  to  be  grown  in  one  part  of  the  State  of  Sao  Paulo,  a  small  table- 
,000  feet  in  altitude,  where  heavy  frosts  are  frequent  in  winter,  but  this 
e  country  was  not  visited  by  Mr.  Compere.  To  guard  against  any  pos- 
istake  in  the  matter,  arrangements  were  made  with  the  Honourable  the 
"  Agriculture  of  the  State  of  Sao  Paulo  for  a  competent  oflScial  to  make 

on  the  prevalence  of  the  Fruit  Fly  throughout  the  peach  season, 
D  March.  The  oflicial,  Mr.  Adolph  Hempel,  who  is  entomologist  and 
Dgist  of  **  Instituto  Agronomico ''  at  Campinas,  has  already  thrown  much 
1  the  problem.  He  has  discovered  that  the  Fruit  Fly  freely  attacks 
»,  and  as  coffee  is  the  principal  crop  in  Sao  Paulo,  it  is  small  wonder  that 
hes  get  stung.  The  initial  rearing  from  coffee  consisted  of  fifty-three 
:hem  Ceiatitis  capitata.  Owing  to  the  thinness  of  the  pulp,  one  would 
pect  maggots  in  coffee  berries  to  become  readily  parasitized  if  any  para- 
lout,  and  the  fact  that  not  a  single  specimen  of  parasite  emerged  with  the 
^^s  significant. 

beetle  described  by  Mr.  Com])ere  was  nowhere  observed,  and 
it  at  any  of  the  museums.     We  came  to  the  conclusion  that 
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Moth  is  very  destmctiye  in  most  parts  of  Europ 
sotcte  reason  to  donbt  that  the  parasite  will  wor 
growers  may  rest  assured  that  should  it  prove  no 
lost  in  secnring  its  introduction  into  South  Afric 
on  the  Codling  Moth  in  the  Colony.  The  more 
been  known  for  several  years  about  Cape  Town, 
Stellenbosch.  Mr.  Mally  reported  that  it  was  vei 
1905,  and  thought  it  was  destroying  nearly  half 
though  it  has  worked  undisturbed  in  the  abanc 
Newlands,  where  it  was  earliest  observed,  almost « 
pest  this  summer. 

Efficient  parasites  for  the  Fruit  Fly  and  C 
absurd  to  reason  that  such  must  exist  because  in 
importance  in  certain  countries  have  been  suppr 
natural  enemies  introduced  from  other  countries 
line  is  the  subjugation  of  Black  Scale  (Lecaniurr, 
Usta  cyanea  parasite  of  South  Africa.  The  pard 
and  after  a  number  of  failures  and  much  ardud 
ago,  in  getting  to  California  specimens  from  wl| 
carried  on.  The  Black  Scale  was  the  worst  sci 
being  very  troublesome  in  orange,  lemon,  olivj 
work  of  the  little  parasite  is  said  to  save  annual! 
ling.  Of  such  importance  is  the  matter  conside 
in  his  last  message  (December,  1904). 

Mealib  Stalk  Bobeb. — This  is  the  greatest 
the  Colony.  The  Eastern  Province  Entomologi 
has  found  that  it  is  practicable  to  control  it  by 
illustrated  by  a  coloured  plate,  was  given  in  the 
insect  passes  the  winter  in  the  old  stalks  and  sti 
ing  of  these  waste  portions  of  the  plant  before  tfa 
destruction.  Mr.  Mally  arrived  at  this  conclusio 
of  the  insect ;  and  he  then  set  to  work  to  prove 
the  co-operation  of  the  owners  of  a  group  of  fai 
ally  supervised  the  uprooting  and  destruction  of 
^arly  spring.     The  results  strongly  suppof 
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knonths  since  other  thousands  have  been  watered,  and  each  time  the  re- 
•n  the  same :  in  a  week  or  two  we  had  a  host  of  young  voetgangers.  One 
iaiched  in  December,  1905,  and  another  is  hatching  at  the  present  time, 
Jth,  1906.  Hence  it  is  now  proved  that  in  the  absence  of  sufficient  mois- 
tch  them,  eggs .  of  this  species  of  locust  will  retain  their  vitality  over 
onths.  It  seems  not  at  all  unlikely  that  in  this  remarkable  fact  is  the 
-ation  for  the  enormous  swarms  of  locusts  which  migrate  from  the  desert 
he  north  and  north-west  in  seasons  of  good  rains.  The  accumulated  eggs 
reasons  must  then  hatch  simultaneously.  Presumably,  during  the  pro- 
p  of  the  pest,  the  parasitic  and  predaceous  enemies  practically  disappear, 
it  thus  permitted  to  develop  with  little  molestation  when  the  favourable 
ves. 

AND  Fkuit  Import  Eegulations. — The  writer  is  charged  with  supervis- 
forcement  of  the  regulations  to  minimise  the  risk  of  introducing  insect 
d  pests  with  importations  of  trees,  plants,  fruits,  etc.  Importations  are 
p  the  ports  of  Cape  Town,  Mossel  Bay,  Port  Elizabeth,  and  East  London, 
utendent  of  Parks  at  Port  Elizabeth  examines  consignments  which  arrive 
t.  At  the  other  ports,  the  examiners  are  Customs  officials ;  but  at  Cape 
■oody  plants  are  seen  by  myself  or  an  assistant.  The  regulations  restrict 
is  of  trees  to  small  numbers,  introduced  by  special  permission,  and  their 
ralue  is  largely  due  to  this  restriction  and  to  the  total  prohibition  of  cer- 
It  is  impracticable  to  have  the  inspections  at  all  the  port«  conducted  by 
Uy  conversant  with  insect  and  fungoid  life,  since  there  is  too  little  work 
ppointments  for  the  duties  alone,  and  since  local  men  with  the  necessaiy 
ps  who  could  combine  the  work  with  other  duties  are  not  to  be  found, 
rever,  become  very  desirable  that  a  trained  officer  take  over  the  work  at 
^  and  I  hope  soon  to  arrange  for  an  assistant  from  the  office  to  be  in  daily 
at  the  Docks  for  as  many  hours  as  may  be  necessary.  The  accompanying 
.hows  the  number  of  cases  of  trees,  plants,  fruit,  etc.,  that  were  passed  by 
■ers  at  the  different  ports.  Potatoes,  onions,  pineapples,  and  bananas  are 
rlinarily  detained  for  examination,  and  for  this  reason  they  are  not  listed 
rns. 

BS,  Plants,  Fkufts,  etc.,  Imported  January  to  December,  1906. 
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grades  of  apples  sent  from  the  island  is  good  enox 

liness.     Some  trouble  was  also  experienced  with 

Kent  being  much  infected  with   Fusicladium. 

Canada  were  above  criticism.     Evidently  the  sea 

regards  Codling  Moth  and  Fusicladium,  and  pro] 

The  official  grade  marks,  xxx  and  xxxx,  an 

about  £1  58.  a  barrel,  c.i.f.  Cape  Town,  showed  t\ 

for;  but  fruits  spotted  with   Fusicladium  or  enter 

in  practically  every  barrel.     One  consignment  of  1 

Oyster  Shell'  Bark' Louse,  and  had  to  be  fumigateit 

were  dishonestly  graded,  small  inferior  apples  h& 

The  attention  of  the  Canadian  Government  repre^ 

affairs,  and  it  is  hoped  that  the  steps  which  he  |i| 

petition  of  this  year's  troubles.     If  there  is  not  i 

Canadian  shippers  may  expect  to  lose  the  tSouth 

apples  are  imported  chiefly  for  the  Christmas  tra( 

market  when  local  apples  appear.     This  year  the 

weeks  later  than  was  anticipated,  and  owing  to 

prices  realised  were  very  unsatisfactory.     The  d( 

prices  for  sound  fruit  dropped  to  4d.  a  dozen  in  H 

Importation  of  Applks,  Cai^ 
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July    ... 

1,565    „ 
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next  selling  season,  and  the  only  sjpecial  obligations  meanwhile  imposed 
.  to  general  nurseries  is  that  fumigation  chambers  be  provided  in  connec- 
■  them,  and  that  all  stock,  not  exempted  by  the  inspector,  be  exposed  therein 
^^anic  acid  gas  before  it  is  sent  away. 

Act  is  far  from  ideal  for  its  purposes.  The  draft  which  the  writer  recom- 
uffered  many  amendments  after  it  left  his  hands,  and  emerged  from  Par- 
rith  considerably  altered  details  and  the  addition  of  some  momentous  pro- 
Even  the  term  "  nursery  "  was  tampered  with ;    and  the  change  makes  it 

to  deal  with  florists'  plants  and  vines  on  the  same  basis  as  nursery  stock  for 
planting.     The  inspections  to  date  have  not  disclosed  anj'  but  well-known 

but,  as  was  feared,  neaily  all  the  nurseries  aie  much  infested  with  those 
*e  insects,  Ked  Scale  and  Woolly  Aphis.  The  condition  of  some  nurseries 
rly  woeful.  Already,  however,  the  Act  is  bringing  about  vast  improve- 
id  it  is  a  pleasure  to  record  that  there  is  a  general  disposition  to  eagerly 

remedies  that  are  recommended.  It  is  intended  to  apply  the  pressure  of 
radually,  so  as  to  give  even  the  nurserymen  who  have  been  most  negligent 

opportunity  to  escape  prohibition  on  the  distribution  of  any  of  their  stock ; 
ess,  laxity  will  be  carefully  avoided,  and  the  nurserymen  who  wait  until  all 
5 ions  are  in  force  before  they  take  resolute  action  to  eradicate  pests  will  find 
•s  seriously  handicapped. 

jXG  Moth.  -Special  mention  should  be  made  of  this  destructive  apple 
pest.  Ten  years  ago  it  was  only  known  around  Graatf-Reinet  and  on  a  few 
Constantia  and  Stellenbosch.  To  have  exterminated  it  even  then  was  im- 
c,  but  its  spread  over  this  country  of  widely  5^t!j)Hrated  farms  eouKl  have  been 
?tarded  by  a  prohibition  on  the  transport  and  sale  of  infested  fruit.  Xo 
leck  it,  however,  was  taken  until  very  recently;  and  now  the  pest  is  so 
<l  that  the  prohibition  on  the  introduction  of  apples,  pears,  and  quinces 

I  ill  Eastern  Districts  is  probably  too  late  to  appreciably  benefit  many  of 
he  insect  appears  to  be  generally  distributed  throughout  the  Cape,  Stellen- 
airl,  Tulbagh,  Ceres,  and  jiart  of  Worcester  Divisions,  and  over  a  wide  area 
aaff-Iieinet,  and  is  established  at  Prince  Albert,  Beaufort  West,  Cradock, 
orth,  and  ritenhage.  It  has  also  been  found  at  IMoemfontein  in  the 
iid  at  Middelburg  in  the  Transvaal.  As  it  generally  escapes  recognition 
i'  or  two  after  its  introduction,  it  is  probably  in  many  other  towns.  Our 
jpear  to  show  that  there  are  only  two  full  broods  in  the  year,  but  in  our 
ate  adults  of  one  or  another  of  the  broods  are  flying  in  numbers  throughout 
{leciduous  orchard  trees  are  in  fruit.  The  first  to  emerge  in  the  spring  lay 
•s    on    plum  trees,  where  plums  stand  amongst  or  near  infested  pears,  the 

II  being  still  leafless  whilst  the  plums  are  setting  fruit.  Apricots  and 
Iso  become  infested  to  some  extent,  and  occasionally  the  loss  is  material. 
a  one  grower  has  determined  to  use  an  arsenical  sjiray  for  his  Japanese 
jwt  season. 

green  has  thus  far  been  the  arsenical  commonly  employed,  but  it  is  ex- 

%t  arsenate  of  lead  will  be  very  popular  next  season,  as  one  merchant  pro- 

iiit  a  leading  American  brand  on  the  sale  at  about  one-third  the  price  now 

^  Hitherto  the  price  was  against  its  adoption,  and  it  was  feared  that  stocks 

■'eriorate  if  held  over  from  year  to  year,  owing  to  the  moist  condition  of  the 

'ill.     A  very  pronounced  deterioration  was  found  by  use  to  occur  in  moist 

Vn.     But  chemical  analysis  and  practical  tests  have  showed  us  that  some 

'liate  of  lead  which  we  had  on  hand  in  original  glass  pots  for  over  five  years 

**»ilv  safe  for  use.     The  preparation  mixes  more  readily  with  water  than 

Vr,  keeps  better  in  suspension,  coats  the  tree  more  nearly  uniformly, 

■,  and  can  be  used  at  much  greater  strength  without  danger  to  the 

'Jried  arsenite  of  soda  with  lime,  a  favourite  Australian  arsenical 
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Seville,  and  ihe  Government  was  severely  censuij 
ofiBce  became  interested,  and  undertook  to  learn  i 
The  information  gathered  showed  that  the  stock  wl 
generally  satisfactory',  but  no  explanation  of  its  j 
Thereupon  the  writer  compiled  the  accumulated 
ment  to  undertake  experimental  tests  of  Bitter  S^ 
over-sea  seeds  in  comparison  with  Hough  Lemon  j 
started  at  Elsenberg,  under  charge  of  Mr.  F.  T.  Bl 
the  American  representative  of  the  Bitter  Seville, 
seeds  of  European  types  from  the  Mediterranean 
leading  commercial  varieties  were  specially  impd 
periment  for  a  year  or  more,  Mr.  Bioletti  resigned 
appointed,  it  became  necessary  for  me  to  make  | 
work.  There  was  no  Government  institution  to  I 
Mr.  H.  G.  Flanagan,  of  Prospect  Farm,  Komghal 
baar,  Wellington,  the  former  in  the  extreme  east ! 
of  the  Colony,  were  prevailed  on  to  accept  it  und< 
well-known  fruit-growers,  who  have  had  nurseij 
number  of  trees  in  about  a  dozen  different  vari^ 
Bitter  Seville  and  other  stocks.  | 

Another  matter  to  which  attention  is  being 
or  Capri    figs    in    the   f  >olony  with  a  view  of  int 
lilastophagm  groasorum.     Here  again  we  were  cot 
ing  no  Departmental  experiment  station.     Capri 
with  some  true  Smyrna  figs  of  commerce,  were  in 
years  ago,  divided  into  sovoral  lots,  and  each  lot 
ested  party.     Two  lots  went  to  farms  in  Constai 
Elsenberg,  in  Stellenbosch,  one  to  Wellington,  a 
at  Grahamstown.     The  trees  at  Wellington  and  \ 
them  cuttings  have  been  taken  for  a  few  other  c( 
bearing  regularly  and  heavily  enough  to  justify 
soon  as  they  are  no  time  will  be  lost.     Parts  of  th( 
and   It   18  n(.t  ti»(>  inu']i  to  iic]H'  fliat   before  uiauy 
wiil  lu-  fully  Hiipplicd  by  (  <\j)o  AwvA  ii^n  oquni  t 

rd   iiun-entoitiological    matter  to  whicl 
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ar  Gruhamstown,  the  damage  lo  apples  appears  to  have  been  slight.  The 
ease  (some  authorities  consider  it  identical)  of  pear  trees  has  been  known 
y-five  to  fifty  years  around  Cape  Town,  but  it  rarely  attracts  attention,  ex- 
he  old  variety  called  **  Zoet  Saffron/'  This  year  half  a  dozen  or  more 
were  infected  in  some  orchards,  including  William's  Bon  Chretien.  It  is 
ed  that  as  the  new  orchards  of  the  last  named  and  some  other  choice  varie- 
Ider  and  more  dense*  tliey  will  suffer  appreciably  from  the  trouble  year  after 
ley  are  not  protected  by  thorough  spraying  with  a  fungicide  in  the  early 
The  variety  (^f  apple  reported  to  suffer  most  is  the  Late  Bloomer.  This  is 
ite,  since  the  variety  is  the  one  most  largely  planted  in  the  east.  How- 
damage  may  not  often  be  serious.  One  grower  near  Grahamstown  recently 
it  he  had  known  the  disease  for  fifteen  years,  and  that  he  for  one  did  not 
Treat  loss  from  it.  Until  his  attention  was  called  to  it  this  season  he  did  not 
had  to  do  with  the  dread  "  Black  Spot.'' 

CHAS.  P.  LOFNSBFEY,  B.Sc,  F.E.S., 

Government  Entomologist. 
Town,  Februarj'  14th,  1905. 
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